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JACOBS ISO 

Jacobs Aircraft Engine Co. 





I" or that essential 

utmost in 
dependability 




Sport Troiner— 
Kroner powered 



Coupe— Gypiy powered 



The Curtiss-Wright Airplane Company 
has used a great many Eclipse Aviation 
Starters, and always expressed complete 
satisfaction with their staunch dependability. 

As a result of their experience Curtiss-Wright 
has chosen Eclipse Electric Starters as stand- 
ard equipment an these and other models. 

Eclipse provides a starter for every purpose 
as Curtiss-Wright provides a plane for every 
purpose. 


ECLIPSE AVIATION CORPORATION 

EAST ORANGE, NEW JERSEY 

1SUSS1DIARY OF lENDIX AVIATION CORPORATION) 
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QpMtSelease^ 


Due (o 

IRVIN Engineering, 
IRVIN Leodership ■ ■ 


throughout the world have given ever; man that fliea, absolute confi- 
dence in IRVIN Chute performance in the air. Now cornea an added 
landing protection. AU who buy IRVIN Air Chutes (in any pack ex- 
cept Lap) may, at only a alight extra coat, have this new IRVIN Quick- 
Release Harness as optional equipment. 

Ask your dsalsr or u-rUt — 

IRVING AIR CHUTE CO., Inc., 372 Pearl St, Buffalo, N.Y. 

Vest Coast Futof, end Office: Oraed Ceetral Air Tereiiaal, Gtcndale, Calif. Canadian Facterjc Brideaiwrg, Ont. 


IRVIN 


AIR CHUTES 

"The Life-Preserver of the Air" 
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Cbaracteriflics . ^ h 

by four routing bZa^'wbich take the 
place of Che facoiliar wiirga of an airplane. 
There is oo tiore when this supporci^ 

^ the moveoenc of the Auiogiro io any 
directkxi, climbing, level Sight, gliding or 
dear end mg vcrticaUy. The aupportiog rota, 
tian of the blades ia escireiy indeperident 

The Avrtogira preienu Syiog chancteriacice 
hitherto impoeaible. It can take cS at low 
•peed after a very cb * ‘ ‘ 


ately ai 


e. Itc 


af ic« of forward apeed. It can glide 
ucend vertically at a apeed leaa than 
of t> TO njiu cend^ in a parachute, 
a dead engine. Above all, it cannot 


“'^HE accomplishment that unll put 
-w indnhiiual fiytng <m the same basis 
o/ unmersality as the auto uhll be a /lying 
machine that is as nearly fool-proof as 
the auto. The learner uion't have to spend 
four or five hundred dollars learning to 
fly it, and he won't have to drive it through 
the air at better than express train speed 
in order to secure sustentacion and control. 
He can climb it out of an airpon half the 
size of a city bloc^ and land it in the same. 
And if the motor stalls, he won't have to 
say his prayers."' 

“A relatively small proportion of the 
present industry will suffice to supply all 
the needs of a normally expanding air 
transport activity and ta^e care of mil- 
itary demands. The big business must 
come from the individual buyer."* 

Tbe Autogico was conceived and devel- 
oped especially to meet tbe require- 
ments of the private owner market, 


A study of its characteristics reveals 
bow completely its purpose has been 
accomplished. 

The Autogiro Company of America is 
not a manuiacturing or selling company. 
It is solely an engineering and licensing 
organization. It oums and controls, exclu- 
sively. all Autogiro patent rights in the 
United States. Manufacturing companies 
of high standing will be licensed to build 
Autogiros with the full cooperation of 
our engineering staff. . . Present licensees 
are; Buhl Aircraft Company. Detroit, 
Mich Kellett Aircraft Carp., Phila- 

delphia, Pa. .. .Pitcairn Aircraft, Inc., 
Willow Grove, Pa. . . . We are now 
prepared to arrange demonstrations to 
acquaint tbe industry with Autogiro 
principle, design and operation, and to 
discuss production privileges. 
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A Message 

to AIRCRAFT ENGINEERS 
and MANUFACTURERS 



The rapid development in Aircraft design is constantly mak> 
ing greater demands on the structural strength of the plane. 
This means a more careful analysis of the use of tubing; 
more rigid specifications as to weight and uniformity of 
strength and a dependable accuracy that will give produc* 
tion on a uniform quality scale. 

To assist in solving structural problems, we offer the services 
of our own laboratories and our associates. Metallurgical 
Laboratories, Inc. 


SUMMERILL TUBING COMPANY 

BRIDGEPORT (PmiA. DIST.) PA. 


TUBING bu SUMMERILL 
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Why not 
make two 
profits?. . 


Airplane operators extending 
their activities to include aerial 
photography can derive a double 
profit. The first comes from the 
flying operation involved. The second profit is 
realized from the photographic order after de^ 
duction of flying costs. This latter profit cot' 
responds to that which an aerial photographer 
would make who charters an airplane with a pilot. 
Everywhere today there is a demand for photo- 
graphs from the air. The constantly increasing 
use of aerial photographs in newspapers, maga- 
sines, sales literature of all kinds and in place of 
line maps is evidence a( thin demand. Real 
estate operators . . . newspapers . . . news photo 
syndicates . . . magazines . . . chambers of com- 
merce and other booster ca-ganiations . . . resort 
hotels . . . invesbnent bankers . . . public utilities; 
in sh<xt, all who have a sales messa^, who 
advertise ct have a story to tell are prospects 
for aerial photographs. Private estate owners 
purchase them. Engineering and contracting 
organizaticns use aerial photographs as well as 
country clubs, schools, coU^es and insdtudoos. 

There are two PaiichiU cameras specifically for 

prcdtable ffaiiiincial opentka. Each use cut film or pbees 
as well as roll Bnayrng it um^cessary to purchase special 

Fairchild Aerial Cameras are 



dark room equipnrat focmerly required for aerialjpboto- 
grapby. Each is suitable for all types of commercial photo- 
graphy including shot range shots co ^ ground or in the 
air as well as obUque and vertical aerial photographs. 
is priced within the reach of the pommercia] operator. 
is a Fairchild aerialjcamera which means precision manu* 
frcriire, intmchai^eable standardised unit ccnscruction 
and rugi^ all-metal structure. Each is a product of the 
world's largest manufacturer of aerial cameras, can 
be used in any ordinary airplane. 

It is easy to secure good aerial photographs widi Fairchild 
commercial aerial cameras. are extremely simple to 

ope ra^ and positive in action. This is one of the reasons 

dons, has been eliminated and there^'w 

uncertainty. 

Aerial pbotopapby is a iopal extensioo of your present 
activities and it deserves your serious attention. us 
help you pick the Fairchild camera that best serve 


FAIRCHILD AERIAL CAMERA CORPORATION 
270 West 38di Street, New York, N. Y. 


atrial fbau^iiac ntnt- 

laaiNActwv of <ye^ canoai aa well aa caoxraa. 

awata ara aoial phoriw a f oic taboratory equipoieae. 

now priced as low as $550 


FAIRCHILD 


AERIAL, 


CAMERAS 



rLIERS 

— make the Aircraft Market in 


^ SOUTHERN CALIFORNIA! 

T he United Suces Department of Commetce Air Bulletin dared April 15, 1951, 
shows that there are more aircraft, more pilots, more civilian fliers, more avia> 
lion mechanics, in California than in any other state in the Union, and 70% of the 
air activity of California is in Southern California. 




Air GUi- r«K. 'UJ. Tuai 

irmfl tf7 frft Out. tnW tMr KltU 


CAUFORNIA .... liw 242 »5 227 24 1S40 28*6 

NEW YORK US7 US S32 1S4 10 861 1J87 

ILLINOIS 687 63 383 124 7 437 973 

OHIO 388 lOl 344 113 0 376 833 

PENNSYLVANIA ... 309 40 238 136 9 463 B46 


C/iAr 


T9 


1668 


In addidon to the largest market pet capita fot airplanes for civilian and ttanspon use. 
Southern California offers these decided advantages for the opencion of an airciafi flictoiy : 
Unsurpassed climatic and flying conditions 
Well situated plant sices on most favorable tenns 
Lowest building and maintenance costs 
Favorable condidons for open air work 
Cheap and abundant electric power, natural gas, and water. 

These tdvantages ace aiding local tnanu&cturers of aircraft. Such names as Douglas, Lockheed, 
Kioner, Emsco, Bach, Northrop, are known chroughtHit the country fot their tccomplishmencs. 
These advantages are open to you also, snd we would welcome the opportunity of being of 
service in bringing them into play in your behalf, 

tofANGEL ES 

’iy lying ^ll-ye,ar County 


The ImJustriaJ Dtpartmtnl a{ 
tht Lei Ang^ Chamber of 
Cammtra mill gladly fumiih 
yea cem^U dtUultd surveys 
aadfuu infarmatim ufon re- 
faaS and tvilhaat aUigaltan. 



PUma yktarad in ibis 
sAwertisememl art /ram 
Halliard Haflm’mag- 

"Hril’J Aapis. " 



WyMAN-GORDON 


Worcester, Mass. 
AND Harvey, III 
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Austin Announces the 

1931 MODEL HANGAR 

with Austin Kanopy Doors 


New models in bengan, new developments in doors as 
well ss new' models in ships! 

New sod advanced ideas in hangar design such as the 
following are announced to meet present-day conditions 
and to anticipate future development in the industry. 

Austin 1931 Model Hangar 
JTie ’’SI" Model Hangar is of cantilever truss design 
which eliminates columns and permits of indefinite 
expansion of the hangar to meet future requirements. 

Maximum Utable Floor Space — every square foot 
available— no floor space taken up by doors. 

Ample Overhead Clearance— 2t-ioot door openings 
and trusscitarance <may be varied to fit individual needs). 

FliH>ded with Daylight— from all four sides— a 
feature made possible by Austin iJUiopy Doors. 

M axi mu m floxibiiily— 300-foot wide door openings 
on both sides— width of door openings can be increased 
indefinitely. 

bannony with existing building— provided at low cost. 

Sound £ngineeiing Based on 14 years’ experience 
in the development and design of hangars and other 
aeronautical structnres . . . snccessful and long estab- 
lished basic engineering principles of other indnstries 
are embodied in all Austin designs. 

Hangar bqyoui— Embodies every modern foeility. 

•dusCin Llhujiy Door* have all the good features 
found in other t^>es of doors plus several exclusive 
advantages ... all at no price premium. 

Electrically Operated— tally antomatic- push 


button control- releases men formore productive work. 

Flewhility— One door, all doors or any combination 
of doors, may be opened or closed in 60 seconds. Heat 
is conserved byaccurately controlled minimum opening 
to admit ships or hand tracks. 

5a/e(y— Doors are an integral part of steel trusses— no 
counter weighls-stop automatically at limit set— doors 
are under Ml control in any position and in either 
direction— slop instantly under all weather conditions 
—glass in doors provides clear vision for protection. 

Rugged Conetruction — All steel plate, steel sash 
and heavy structural steel members make this the 
strongest door on the market today— doors have been 
successfully operated in wrinds of very high velocity. 

Ifhather-tight-Doora fit closely but without the 
slightest binding — effectively shut out wind, rain or 
snow, even in continued storm— keep out the dust. 

.4<Ued Shelter— When open they provide added 
shelter equivalent to door area. 

Low MafatenaRce- Simple mechanical design, 
nigged steel construction and fool-proof principles of 
operation practically eliminate all maintenance expense 
over a period of many years. 

JVo Posts or Cofumos— Doors raise and lower as indi- 
vidnal units or as one la^e door— no posts in between— 
no rails in the floor, permit oflimitleaa clear dooropening. 

Before proceeding with a hangar project of any 
ti*e inveatigate fully the many adoantaget of the 
Austin 1931 Model Hangar and tee the remarkable 
Austin Doors in aetttal operation. Wire,phone 

write or use Ae memo Mow. 


THE AUSTIIM COMPAIMV 




Airport Engineen and BaUdete 



Thr OldsMt Amsriean Aeroruauicel Meeesins 
EDWARD P. WARNER. Editor 


... June, 1931 


Cooperation and 
an unhappy experience 

I N Owen Johnson’s delightful stories of Dink Stover 
and Doc Macnooder and their compatriots, written 
from the schoolboy’s point of view, members of the 

school faculty were invariably referred to as "the natural 
enemy.” In some quarters in the aircraft industry there 
is an unfortunate tendency to view the Department of 
Commerce as deserving that title. The acts of the Aero- 
nautics Branch are belligerently assailed, often without 
talcing the trouble to investigate the facts as they lay 
before Secretary Young and guided his hand, and even 
without sufficient inquiry into the truth of some alarm- 
ing report about what the Department has or has not 

There are certain fundamentals in the situation. The 
first is that, by agreement of all civilized countries, some 
sort of regulation of aircraft is necessary. The second 
is that whatever body is charged with the work of 
regulation will be subject to public attack whenever 
accidents occur. The third, the natural corollary of the 
other two, is that the task is an exceedingly difficult one, 
that the responsible authorities have almost literally to 
walk a tightrope, and that they are inevitably the sub- 


ject of constant suspicion and frequent bitter criticism. 

The task becomes more difficult, and its performance 
less effective, if the responsible department must go it 
alone. It becomes easier, and more effective, if the 
cooperation of the industry is invited and accorded. 

Cooperation takes many forms, but one or two of 
them are of special importance at the present time. One 
of the most obvious needs is that the government officials 
charged with aircraft regulation, in this country the 
Aeronautics Branch of the Department of Commerce, 
should invite the attention of the manufacturer of equip- 
ment to any defect that the government officials find to 
exist or to develop in the course of operation. That 
is of particular importance when the defects are merely 
suspected, or when a mishap has occurred and the cause 
is as yet uncertain. Then, more than at any other time, 
the direct assistance of the builder of the equipment con- 
cerned is needed. It has been the regular practice of 
the Department of Commerce to call for it promptly, 
and to seek the manufacturer’s continued participation 
until all mystery has been cleared away from the mate- 
rial factors in ^e accident. It has been a policy deserv- 
ing of continuance, and of the strongest commendation. 

There is a further specification, quite as obvious. In 
justice to the manufacturers, the operators, and the sen- 
sibilities of the traveling public, and in the interest of 
the good relations between the Department and the in- 
dustry, any premature alarms should be avoided. When 
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material defects are found, whether they have actually 
led to an accident or whether they have been detected 
before actual harm has resulted, the necessary remedies 
should be lietermined with the manufacturer’s assis- 
tance. and they should be applied to all machines in 
service. There should be no public announcement in any 
su<* case until it is possible to 1>e very specific- We 
have lieen and we still are. in favor of making public 
reixirt of the material causes of accidents when they 
have been determined, but we are unalterably opposed to 
any general relea-se before investigation is co'mplete. The 
effect is merely to arou-sc public alarm and curiosity with- 
out quieting the former or satisfying the latter, anti 
without any compensation in the way of technical infor- 
mation on the measures that should be taken by the in- 
dustry to avoid a recurrence of the same trouble else- 
where. Information of that sort is worthwhile only when 

It has tieen the IJepartment's regular (xjlicv,— much 
more constantly than is generally realized in the industry, 
—to handle the.se matters as ciuietly as possible in the 
early stages on an investigation of susiiccted material 
defects, and to handle them with manufacturer a.ssist- 
ance. It is a wise ixjlicy. It should he continued, nivl 
tlie iiidtistry, including the transiiort ojierators. should 
coojierate to the utmost in making it effective. 

I'he preceding paragraphs have purjioselv lieen niatlc 
very general, hut it will lie obvious to everyone tliat they 
grow out ot the recent excitement over the status of a 
group of Fokker transport planes. We have no inten- 
tion of attempting to review the history of that unhap)>y 
episode. It was unhappy from every point of Wew. It 
was of no one s seeking, and it did no one any good. 

It is. houever, possible to draw one definite conclu- 
sion. The matter went too far simply to be allowed to 
drop into oblivion. There has heen enough rumor, and 
eiiinigh vagueness of statenient about "certain aerodyn- 
amic changes ‘ and sutic tests. There ought now to be’ an 
agreed statement of facts, a statement which will appear 
as the joint product at least of the Department of Com- 
merce and the manufacturer concerned, and preferably 
also of the o|>erators actively interested. Too much has 
been said to close the subject by a sudden fall of silence. 
Evetyone. both in the industry and in the general public. 
IS now entitled to know all about it. There should be 
no personalities, and no recapitulation of argument about 
who did what or about how much better it might have 
been if the>- liad done or said something else. .\11 that 
is water over (he dam. What ought to be provided now 
is a plain statement of fact,— of what tests were made, 
why they were made, what they showed, and just what 
modifications have been made as a result. It is not to 
satisfy any idle curiosity, or to keep an unpleasant dis- 
pute alive, that we seek such a statement. It is because 
It seems to us that a complete clearing of the record 
is the absolute minimum that the panics most directly 
concerned ought to want and are entitled to demand, ill 
justice to their own reputations, 


That Newark case 

T he past year has been filled to overfiowing with 
notable judicial decisions defining the legal posi- 
tion of aircraft. The Worcester Airport case was im- 
portant. and a little disturbing. The Oeveland Airport 
decision was much more important, liecause more definite, 
and very emphatically disheartening. Now comes the 
case of the crash of a passenger-carrying plane at New- 
ark a year ago. In its definition of the law of n^ligence 
applied to aviation it is of pre-eminent importance among 
the airplane accident cases .so far tried. That the jury 

brought in the verdia for the plaintiffs against the air 
tran.sjxirt company in every case gives natural occasion 
for some alarm among air service operators. 

No critical analysis of the judicial interpretation of 
the evidence presented or of the jury's action in the case 
can lie undertaken here. The defendant company has 
appealed and has taken exception, quite as a matter ot 
routine, to a number of points in Judge Dungan's charge. 
\\ ith an a]i]ieal pending it would lie wholly improper for 
the press to make either favorable or unfavorable com- 
ment upon those points. There is no impropriety, how- 
ever. in focusing attention upon the importance of the 
case nor in examining the implications of some of the 
statement-s of the existing law of the subject as laid 
down in the judicial charge. 

Of the utmost importance was the very plain infer- 
ence that the operator of an air service, even though 
passengers be taken only for local flights around an 
airport, is a common carrier in fact- Accepting a defi- 
nition from a previous judicial decision, the judge de- 
clared common carriers to be '‘those who undertake to 
carry all persons who apply for passage.” Further dis- 
cussion plainly implied chat exemption was to be had 
only upon the basis of a deliberate and individual selec- 
tion of passengers. If [lassage was to be supplied in- 
differently to all who paid the fee, excepting those under 
the influence of liquor or otherwise obviously unfit, it 
would appear that the court considered the common 
carrier status to follow as an inevitable consequence. 

Although the question did not definitely arise in the 
present case, it is impossible to glean from the judge's 
charge any suggestion that the signing of a waiver by 
the passengers or the printing of a common carrier 
exemption claim upon the tickets would have affected the 
status of the operator. It has long been our opinion that 

panics now require, with every passenger signing an 
agreement not to consider the transport companv as a 
common carrier before he is allowed to take his place in 
the plane, do more harm than good. Their 1^1 value 
as a defense in event of accident seems to us so ques- 
tionable that, taken together with the extreme rarity of 
accidents in transport operations, it cannot be consid- 
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ered to counter-balance the bad psychological effect upon 
the minds of the passengers. They feel that they are 
having it thrust upon their attention that the air trans- 
port companies consider their own operations to be ex- 
traordinarily hazardous and requiring of special exemp- 
tions from legal responsibility. At least one large 
transport company shares our view to such an extent 
that it has abandoned the use of any elaborate explan- 
ations on (he ticket and demands no signature from the 
prospective traveler. There has been nothing in the 
Newark case to cliange our view that such a course is 
wiser than the one more generally adopted. 

Common-carrier status is of great importance in the 
determination of what constitutes negligence, but the 
definition of negligence given in the charge to the jury 
at Newark was exceedingly broad, even tvithout reference 
to whether or not the operator was to be considered as 
in the common carrier category, The definition is so 
important that we quote it in full. After the declara- 
tion that the defendant company had no unlimited ob- 
ligation in case of accident and could not be considered 
as insuring the giassengers against the consequences of 
accident, from whatever cause, the court went on to say. 
“it did owe to its jiassengers the duty to take reasonable 
care for their safety; that is. to take reasonable care to 
provide a |>lane that was properly constructed, not such 
a one as to make an accident impossible, but one which 
wa.s |>roperly constructed according to the state of the 
science of hiiilding airplanes at that time, to have it care- 
fidly inspecte<l at reasonably frequent intervals, to have 
it properly maintained and kept in good condition, to 
provide ami have it operated by a competent pilot, and 
to have it |iro|>erty and carefully operated." 'The sting 
in that ilefinition of obligation is in the final clause. It 
has Ikx‘ 11 widely argued that the responsibility of a trans- 
]x>rter of passengers by air can only extend to the selec- 
tion of g(XKi equi|>ment and the employment of a first- 
class pilot. Tlie court goes further and requires that 
the o|>erator shall "have it fthe flying equipment] prop- 
erly and carefully o|»erated." Under that definition the 
operator is responsible for whatever the pilot does while 
in the air, ami if the pilot, no matter how good his pre- 
vious record tjr how carefully his competence may have 
l>een tested liefore enipiovTnent, is guilty of "improjicr 
operation." it would appear to lie held to constitute 
n^ligcnce- 

I'roni the jioint of riew of the responsibility of tlie 
ojicrator, other (arts of the charge are somewhat more 
encouraging. The court declared that the passengers in 
a plane "assumed the risk of all the usual and ordinary 
peril.s and risks of airplane travel." He declared that 
“an unavoidable accident (and therefore one not involv- 
ing negligence or responsibility) is one which prudence 
and foresight could not have anticipated ... a mere 
error in judgment, when a person is confronted by sud- 
den and unexpected danger which reasonable foresight 
could not have anticipated, that person . . . would not 
be responsible for such error in judgment unless that 
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emergency was created by the negligence of the pilot 
himself," 

We shall have occasion to return to this subject later. 
There will be more cases, and mure will be heard of this 
case in due course. On the face of the record up to 
the present time it appears that operators must be pre- 
pared to be held responsible not only for securing com- 
petent personnel and enforcing proper rules of super- 
vision and inspection, but also for the pilot's acting with 
at least average competence and discretion in every emer- 
gency that arises. On the other hand, the responsibility 
of the pilot, and so of the operator, is to be judged 
in terms of foresight and not of hindsight. The pilot 
is responsible only for having taken those courses of 
action which might reasonably have been foreseen by one 
of average experience and competence for the employ- 
ment in which he is engaged. He and his employer are 
not to be held liable merely because a subsequent exam- 
ination of the history of the accident reveal.s that it 
might have been avoided if the pilot had selecteil some 
other course than that which he actually chose. 


Aggreement at last 

T he State Department, after having concealed the 
Pan-American Navigation Convention in its bosom 
for almost exactly three years, finally transmitted it to the 
Senate. The Senate, setting at naught all the gloomy 
prophecies that had lieen made about the awful fate to 
which it would subject the document on arrival, proceeded 
to ratify it without delay or debate. Incredible as it 
seems, after our apparently sedulous cultivation of a rep- 
utation for remaining aloof from everything, we are now 
actually fully contracted parties under an international 
air transport agreement. 

It is an important step in advance towards the goal of 
a general freedom of international air travel, hut it is 
only a limited step. We are rapidly approaching, if we 
have not actually reached, the point at which it will be 
impracticable to divide the world into parts in providing 
for aerial navigation. There is nothing peculiar in tlie 
situation of the Pan-American countries which makes it 
desirable that they oiganize their mutual communications 
under a legal framework different from that employed 
in the eastern hemisphere. There is everytliing to lie 
said in favor of complete uniformity, with a single docu- 
ment controlling the operations in each hemisphere and 
between the two. As yet, the Pan-American Convention 
hardly deserves its name. 

Of the thirty-odd independent governmental units of 
the western hemisphere, scarcely half a dozen have rati- 
fied it. In no case are Canada and Newfoundland, or 
the British, French, and Dutch colonies of the West 
Indies and of South .America, likely to adhere. They 
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all form parts of empires already parties to the Imerna- 
tional ConvenHon for Air Navigation drawn up at Ver- 
sailles in 1919. and none of them seem to feel any 
compelling ui^e to supplement that document with an- 
other having the same purpose. Our adhesion to the 
Pan-Ameri.3n Convention insures the legal status of our 
aerial communications with Nicaragua, but for the pres- 
ent at least, it leaves our aeronautical relations with the 
Argentine, Brazil. Chile, and Peru quite unaffected. To 
be sure, those and other leading Latin-American states 
may climb aboard now, for such has been our reputation 
for non-ratification that the foreign offices of other coun- 
tries have been skeptical about taking the time and the 
trouble to submit international conventions for ratifica- 
tion until our own Senate has taken some sort of affirma- 


The Pan-American Convention had the advantage of 
being drawn after commercial aviation was well devel- 
oped. It is easy to pick flaws in the Versailles Conven- 
tion. still standing essentially in the 1919 form, and point 
to the superiority of the document evolved at Havana 
in 1928. It is natural, when confronted with such pre- 
posterous examples of Europe emmeshing itself in its 
own red tape as Mr. Manning recited in his recent 
article in Aviation, to conclude that we want nothing 
whatever to do with the Convention under which such 
absurdities ore possible. Examination of the X'ersailies 
Convention, however, will give proof that the absurdi- 
ties are less in the document itself than in the tempera- 
ments of those who administer it. On either side of 
the Atlantic, and under any sort of legal background a 
peltift®;ing official with a taste for minutiae and an 
exai^eraterl sense of his own importance will find ways 
of making a nuisance of himself. A judicial examina- 
tion of both texts reveals no important respect in which 
the American Convention will be superior to that drawn 
up in connection with the development of the peace 
treaty twelve years ago after the latter has been modem- 
ized by making the changes agreed upon at Paris in 1929. 
TTie amendments await only acceptance by the states al- 
ready parties to the convention. They should be in force 
within another year. When that time comes, we earn- 
estly hope that the E^nited Stales will lead the non- 
ratifying nations into the fold, and will join with the 
twenty-seven that have already ratified in a world-wide 
assembly. The Pan-American Convention may then dis- 
appear entirely in its present form, or it may sink into 
a posiHon of furnishing the legal background for certain 
administrative and technical conferences which may most 
usefully be organized on a regional basis. 

The problems of international law and international 
policy arc usually opaque to the layman, and there are 
few in the aeronautical industiy who have enough taste 
for such matters to make them the subject of personal 
There are many, however, who scorn such for- 
ittthties and at the same time make almost daily expres- 
sion of their conviction that the realization of regular 
trans-.Atlaiitic air service is but a few years away. When 
such a service becomes technically possible, it cannot 
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function smoothly and economically without a proper 
legal foundation, nor without the preliminary establish- 
ment and continued maintenance of certain international 
agreemnts. The subject is too important to be ignored 
by the industry and the transport operators and left to 
the Stale Department, cribbed, cabined, and confined by 
senatorial veto. Every one who believes in, or who 
expects to have any share in. the promotion of interna- 
tional aviation ought to give a little thought on his own 
account to the convention and agreemenu by virtue of 
which international flying becomes possible. After tak- 
ing thought, which we believe will lead him to the 
conclusion that no effort should be spared to bring 
American ideas into harmony with the International 
Convention at Versailles, every such individual ought to 
press the matter very forcibly upon the attention of his 
representatives in Washington. Even though no definite 
action is to be taken until the acceptance of the Paris 
amendments, it is none too early to begin focussing at- 
tention on the subject and spreading information about 
the Convention's nature and purpose. 


Speeding np 
the idea factory 

/%IRCR.\FT maintenance methods have reached a 
X high state of perfection, yet the detailed methods 
employed in servicing and overhauling planes and engines 
are constantly changing and being improved upon. The 
mechanic is the man who is faced with a thousand and 
one little problems from day to day, many of which he 
must solve on his own initiative. In the course of their 
solution he develops new ways of doing things; "Shop 
kinks" which often are developed and made a part of 
standard shop practice. 

These new ideas are of real money value to the aircraft 
operator. It is the gradual accumulation and perfection of 
novel and improved ways of doing little jobs that brings 
maintenance costs down and makes profit possible. The 
mechanic is the man to whom we must look for a majority 
of valuable new notions and gadgets. His initiative in 
rieveloping "shop kinks” should be encouraged and re- 
warded. .A cash bonus for every mechanic who presents 
an acceptable improvement over the accepted way of 
doing things, with a prize and public rect^ition for the 
best contribution each month, are the minimum that 
should be offered by way of stimulation of the mechanic's 
imagination. And when we .speak of a "prize,'' inci- 
dentally, we have in mind a reward reasonably propor- 
tioned to the value of the innovation for which it is 
offered. .A five-dollar bonus for a development that saves 
fifty dollars a week is a sop that is worse than nothing. 
The aircraft operator who meets his mechanics halfway 
will find shop methods improving and maintenance costs 
dropping in a highly satisfactory manner. 
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The F-10 dUcuation 

Notice of temporary withdrawal 
from passenger service ot 35 tri-engined 
Fokkers built in 1929 (the F-10 and 
F-IO-A models) on May 4 attracted 
more public attention than any pre- 
vious action of the Aeronautics Branch 
of the Department of Commerce. The 
word was sent out privately on May 2 
to the four airlines involvrf, following 
the investigation by the Branch of the 
crash of a Transcontinental and West- 
ern Air transport in Kansas March 31- 
Study ;•-••• 


a special inspection of maintenance work 
were desirable. 

The order precipitated a series of con- 
ferences which lasted several days be- 
tween officials of the Branch and repre- 
sentatives of the Fokker Aircraft Cor- 
poration, headed by Anthony H. G. 
Fokker, and of the operators “ 


arly v 


explan 


s of t] 


cula- 


dctail the changes desired tr 
The principal change deci 


a the installati 


I of a 


er-balan 


-eight fl 

rst used by Fokker in Europe a ntim- 
er of years ago and theoretically in- 
esligated at the official Dutch aero- 
.autical laboratory, has the object of leav- 
ng the aileron statically balanced about 
is hinge, and so eliminating any ten- 
ron flutter. In all its com- 
I the Branch has 


dene 


emphasized that th- 

the basic design and original construc- 
tion ot the machines. 

Inspections and changes are being 
made by the airlines and the Fokker 
company, supervised by the Branch 
officials. Following completion of the 
engineering changes and inspections, the 
planes are to be returned to active 
service. Of the machines involved. 


Route* changed, 
tehedulea apeeded 

Pan American’s Miami-Jan»ica-Canal 
Zone route was changed May 1 to in- 
clude Barranquilla, Colombia. The 


direct over-ocean distance is shortened. 
Thus, by swinging slightly Muth of the 

coast of South America are brought 
within^-o days of Miami. Consolidated 

close the gap in its services along the 
east coast of South America, having 
received a permit from the Argentine 
Post Office Department to operate 
northsvard along the coast from Buenos 
Aires. The Rio de Janeiro-Buenos 
Aires section has not been operated 
since Pan American took over the in- 
terests, with the exception of the South 
American Mail contracts, of NrasA. 

Transcontinental and Western Air is 
preparing to speed up its mail service 
by installing Northrops for the night 
run between Kansas City and Los 
Angeles. National Air Transport has 
been making tests with the same type 



nachine 


iting 


its New Orleans-Atlar 
the insUllation of five new Stearmans. 
one of which has been placed in service. 

The Post Office Department has made 
a numl»r of announcements regarding 
air mail extensions that are to be made. 
It IS expected that some will go into 
effect when the new appropriation be- 

time, it has been definitely announced 
that iMil service will be extended by 
American Airways from Kansas City 
to Denver, June 1. A Pittsburgh-Wash- 
ington extension aiso opens in June. 

Two im^rtant new airline services 
have been inaugurated in recent weeks. 

of »p«ial significance is the Co^ 
lumbus-Chicago extension of Transcon- 
tinental and Western Air opened on 
May 1, Thus T. & W. A. goes into direct 
competition with the New York-Chicago 
" ■' ' id by National Air Trans- 


. The 1 


is 


s the 


Araerk 

Nashville and Chattanooga, It has 
been flown regularly with mail for some 
time. Four Fords will be used to handle 
the passenger traffic. 

An additional round trip daily be- 
tween Oklahoma City and Chicago via 
^sas City has been added by Braniflf 

Ai^ys Air Ferries surted the 
Oakland-Lake County Service on April 
18, with the Keystone amphibion. Pitts- 
burgh Airways resumed operations of 
Its BufPalo-Pittsburgh passenger line 


Paaaenger traffic grotea 

Twenty-six domestic air mail contrac- 
tors carried 1 1,504 passengers in March. 
Heaviest traffic was on Transcontinental 
and Western Air planes, which carried 
2,353 passengers. Colonial came next, 
Mrrying 1,960 between Boston and New 
llw Transport handled 

The monthly transport report issued 
by the Aeronautical Chamber of Com- 
mera shows that in February passenger 
traffic increased, American lines carry- 
ing 20,978 as compared with 17,549 in 
January. Express increased to 90,941 Ib. 

Century airlines, the latest high fre- 
quency passenger service, reports carry- 
ing 933 passengers during the fi— •*'“ 
days of operation, ending Av,-,i - 


g April 23, on 
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way equipment include installation of 
visual radio range beacon transmitting 
stations along the 1, 400-mi. Los Angeles- 
Kansas City airway now being down 
regularly by Transcontinental and 
Western Air. The sUtions are to be 
in operation by Sept. 1. 


An automatic eye 
from Scftenectady 

A number of recent technical develop- 

among them is the General Electric 
Company's device for detection of air- 
port or airway beacons through fog. 
Though this device is still an experi- 
ment and not available commercially, 
considerable progress has been made 

with it. 

tube, mounlfd ^ the fuselage near the 
tail. In front of it. at a 54-deg. angle, 

This mirror rapidly reflects light from 
windows on opposite sides of the plane 
to the photoelectric lube. This tube is 
connected wijh two instruments in front 
of the pilot — one measures compar.ttivc 
light intensities on opposite side of the 
plane, and the other measures absolute 
intensity of the light received. 

By means of the flrsl instrument, thc 
pilot may know whether the airport light 
is to be left, right or directly in line with 
the nose of the plane. The second 
shows him whether he U approaching 




vice can be tuned to resonance with any 
frequency desired, high enough to avoid 
interference from the ordinary 60-cycle 
city lighting, and responds only to lights 
operating on current of the same fre- 
quency. All other lights are eliminated, 
and by the selection of individiul fre- 

there would be danger of confusion. 


More about dieselt 

The Junkers water-cooled diesel air- 
craft engine is about to be put into 
production, following a recent successful 
■lemonstration flight of the Junkers 
nine-passenger monoplane equipped with 
the engine. It is to be used on Lufthansa 
freight service. The engine is rated at 
720 hp. at 1,700 r.p.m., and weighs 1.760 
lb., 2.4S lb, per hp. — approximately the 
weight of a gasoline engine of like 

The Diesel airplane engine developed 
by the Guiberson Corporation of Dallas, 
installed in a Waco is reported to have 
been flown from Dallas to Detroit 
last month on 96 gal. of furnace oil at 
$.07 a gallon, tot.illing $572. Six quarts 
of lubricating oil cost $1.20. Fuel con- 
sumption was 10 mi- per gal. 

England has a new research plane 
built hy Parnall. with adjusuble wings 
and tievices for transmitting the forces 
on the wing structure through struts and 

cockpit. Thus the lift and drarare 

ferred from weight and speed. 

A hydraulic brake on the propeller 
makes it possible to take readings dur- 
ing a glide with the propeller stopped 
and interference from its slip-stream 
eliminated. The idea of a "flying 
lalxjratory" is not new. hut has never 
been worked out so thoroughly before. 
French engineers did much work on 
direct force measurements at the Villa- 
coubUy laboratory about 1921. The 
•Armstrong Ape. designed especially for 
stalled flight anti landing investigations, 
was the most notable of previous British 
attempts in the field. 

The importance of shielding trans- 
mitting apparatus and radio range 
beacons as well as receivers, is em- 
phasized by recent tests to discover 
reason for poor signals from the two- 
year-old College Park station. 

A broken crankshaft has been assigned 
as the most probable cause for the crash 
in which Colonel Maddalena. the famous 
Italian pilot, was killed. 


V. S. Akron and 
Graf Zeppelin 

Naming of a number of officers to 
serve on the U.S.S. Akron marks an- 
other step toward the forthcoming test 


flights next month. Lieutenant Com- 
mander Charles E. Rosendahl, veteran 
of the Shenandoah disaster, former com- 
mander of the Los Angeles and later 
Director of Airship Developments in 
the Bureau of Aeronautics, will be its 
commander. 

Serious study is being given the pro- 
posal to establish an airship service be- 
tween Holland and the Dutch East 
Indies- Dr. Hugo Eckener of the 
LuftschifTbau Zeppelin has been in- 
terested in the project by two Dutch 
steamship lines and is planning a per- 
■ ' ‘ of airway and ter- 

next winter. The 


ilrlini 


minal facilities bv i 
project involves dire< 
K.L.M., the Dutch s' 


To its many accomplishments, the 
venerable Graf Zeppelin mav add a 
flight to the North Pole some 'time this 
year. Such a project has long been 
cherished by the Aero-Arctic Society, 
created under the leadership of the late 
Fridtjof Nansen and Major von 
Tschudi. 

One of the two units of the Amarillo 
helium plant, operated by the Bureau of 
Mines, produced 1,297,000 cu.ft. of air- 


56,740 cu.fl. 
day. This s 
costs for oi 
were $7.78 p 


The Britiah Empire 
icanti a mail plane 


on high-speed mail plani 
a new specification, The 
with 1,000 lb. of mail an 
is to be 150 m.p.h. Rai 
must be 1,000 mi. Stri 
all-metal. Brakes and a 


The legUlative mill* 
grind on 



couragement possible seems to motivate 
many i^islatures. One of the most 
popular methods is to take the sting out 
of the gasoline tax. Idaho plans to de- 
vote all revenue from aircraft fuel to 
the State Aeronautics Fund. North 
Dakota will refund the tax when paid 
on airplane gas. Maine combines the 
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tion of aeronautics." In Florida the 
attorney genera] has declared gas 
shipped into the state, and used exclu- 
sively in operating planes in interstate 
traffic, exempt from both sales and stor- 
age taxes. 

The hlaryland legislature has been 
especially active in the interest of avia- 
tion. A lengthy bill has been approved, 
closely following the precedents of ad- 
miralty law in r^rd to the liability 
of the owner of air transport ships. 
Responsibility to the shipper of goods 
by air, in the event of their loss, would 
be limited to the valw of the aircraft, 

to cover the compensation claimed, the 
law of general average is to apply a; ' 


of goods by fire. 


e of tl 


s the 


uilty < 


design or n^^ect.) 

ivcr. owned hy citizens of Maryland 
md engaged in traffic outside the limits 
11 Chesapeake Bay, are exempt from 
axalion until 1935, a privilege already 

Maryland h^ also become one of the 
rew states to place legal responsibility 


Each t( 


n of o 


n the individua 
r 4000 popu- 


n of 


hy the State Aviation Commission, and 
keep the marker floodlighted. 

The legislature of Ohio again brought 
up the Aeronautical Code, previously 
vetoed by Governor White. The re- 
modelled bill managed to secure guber- 
natorial approval of its provisions to 
increase the powers and compensation 


ment to allow the state of Michigan to 
engage in the construction of airports 
necessitated limitation of the scope of 
a bill recently submitted for the ap- 
proval of the senate in that state. It 
authorizes the administrative board to 
build landing fields only as needed for 




other 


Additi 


o the 


it of states having licensing laws 
enforcing the Air Commerce Act. The 
legislatures of Alabama and Oklahoma 
have recently approved acts requiring 
federal license for all aircraft and pilots. 

Recent prison riots and outbreaks are 
indirectly responsible for the latest 
amendment to the Air Traffic Rules. 
Suspicion that prisoners might receive 
aid and information from planes flying 
low over prison grounds has lead Co the 
regulation that ^ aircraft flying over 
federal or state penal institutions must 
maintain at least a 1,000-ft altitude. 



-\nother bill provoked by current hap- 
penings of public interest, and passed by 
the New York State .Assembly, required 
that passenger planes provide para- 
chutes for all passengers. When sub- 
mitted to the state senate, however, it 
was shelved, probably permanently. 


The 20th century 
over-rulet the 18th 


ously restricted to the fowls of the air 

legal opinion. The ancient common law 
of the indefinite extension of ownership 
down and up, as expounded by Coke, 
continues to be invok^ Such venerable 
doctrine must give way to the modem 
insistence on the right of flight above 
minimum heights prescribed by law, 


lirplati 


sallo' 


t Justi 
ing a cl 


t Miiv 


:e as "trespassi 

t->n the other hand, federal and state 
laws reinforce each other in prohibiting 
low flying and the jurisdiction of the 
two is concurrent, as a student flier dis- 
covered when he attempted Co argue 
that the federal statutes rendered those 
of the state in the same field nugatory 
and made his trial for violation of the 
state law invalid. 

Another airport nuisance suit Resi- 
dents of AniKink, N. Y., complaining 
against the dust from the Westchester 
Air^rt and alleging that it was a 
detriment to real estate values in 
the neighborhood, had secured frmn 
the Grand Jury an indictment against 


the airport as a public ouisance- 
After a week's trial before the connty 
court the jury reported itself hopelessly 
deadlocked and was dismissed. Unoffi- 
cially it is said to have been nine to 
three for acquittal. 


An embargo on 
flying germa 

Ways and means of preventing the 
spread of communicable disease by 
aerial transportation have been a chief 
concern of the Pan-American Confer- 
ence of Health Director.s, meeting at 
Washington and drafting the prelimin- 
ary provisions for the sanitary control 
of aviation which, after approval by the 
International office of Public Health, 
may be used as the basis of treaties 
amonq .American nations. The sugges- 
tion will be made that bills of health be 
required only of planes travelling from 
countries known to harbor such diseases 
as cholera. Yellow fever, plague, and 
smallpox. An elfon will also be made 
to eliminate fees for medical inspection 
of planes, except when a night inspec- 
tion is necessary. Rat-proof airport 
buildings are considered a nece.ssity in 
countries where plague is found. 


The indtHtry looka up 

Optimistic reports issue forth fro 
number of factories. Eddie Stinsoi 
the Stinson Aircraft Corporaiinn » 
•■We 


of 


ontemplate v 

the building of 400 planes this year. 
This total will consist of 50 trl-engined 
planes for commercial transport use and 
350 four-passenger Stinson Juniors." 

Eight Northrop Alphas were completed 
recently a--* ■ ' 


being installed. 


aining practically 


nanufacture of military and 
ommercial p'anes and overhaul wor: 
Tie company's new all-metal, low-i 
win-Hornet-engined bomber has been 


pilots. 

Curtiss 
1,200 men 


t by it 


Airplane Corporation ha 
work at Buffalo, alt produc 
null now concentrated there and th 
Garden Citv plant closed 
Walter H. Beech has announced tha 
28 planes, eighteen of them Ji 
were sold during the week ending May 
2. Curtiw-Wrighl Export Corporation 

mercial planes from Mexico and one for 

The French Wibault Company has 
joined with Chantiers de Penhoet The 
new company, known as Chaintiers 
Aeronatitique Wibault-Penhoet, has a 
capital of $800,000 and will continue to 
build the Wibault line of all-metal air- 
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crati. Vickers has he;d a license to 
operate uncler the Wibault patents in 
Great Briuin since 1927. 

French aeronairtical exports decreased 
slightly in 1930. to $8,279,000 from $8.- 
405.000 in 1929. Imports amounted to 
about $t00.<»0. 

Six Junkers W-43'.s. built in Sweden, 
and equipped with Gnome-Rhone 
Jupiters, have been delivered to the 
Finnish air iorce. 


The Army and Navy buy 

Large ortlers for new planes and en* 
gines were given by the Air Corps on 
the eve of the annual maneuvers. The 
second largest single order for pursuit 
plaites placed since the war goes to the 
Boeing Airplane Company, and calls for 
135 P>12£ planes power^ with Wasps 
and costing $1,541,366.90. To provide 
power plants for these planes and others 
a contract has been awarded the Fratt & 
Whitney Aircraft Company for 202 
Wasps at a total price of $1,153,083.77. 

Fifteen two-seater pursuit planes — the 
type designated as VIP-16-^ave been 
ordered from Berliner-Joyce. They will 
be powered with Curtiss Conquerors and 
will cost $267,436.98. This type is in 
the advanced experimental, or service 
test, stage, 

A $1,920,510 contract was awarded 
Keystone Aircraft Corporation of Bris- 
tol, Pa., for 25 B-4.\ bombers, each with 
two Hornets, and 39 B-6.\ bombers, 
each with two Cyclones- Wright Aero- 
nautical Corporation is to build six R- 
1820-E Cyclones, costing $39,112.86, for 
installation in three new Fleetster trans- 
ports and for use as spares. 

Fokker Aircraft Corporation is to 
build three YO-27 observation planes 
and three 5'B-8 light bombers. — twin- 
engined monoplanes with Curtiss Pres- 
tone-cooled engines and retractable 
landing gears. They are to be used for 
service test. They will cost $252,720.43. 

Four training planes of a new type are 
to be provided by Consolidated Aircraft 
Corporation for $31,103. They will have 
Continental A-70 engines. 

Douglas Aircraft Corporation will 
supply fifteen more of its 0-38’s (Hor- 
net-powered observation planes) at a 
cost of $171,049.20 for National Guard 

Curtiss Aeroplane and Motor Com- 
pany is to build 30 Hell-Divers (two- 
seater fighti-r-dive bombers) for the 
Navy at a cost of $440,000. 


Financial retunu, 
good and not to good 

Barron’s Sfagaiine is conrier for the 
most favorable reports for the fir^t 
quarter of 1931. United Aircraft & 
Transport showed a profit of $650,000 
for the early period, more than two- 
thirds the 1930 profit for the opening 


quarter and equivalent to between 20 
and 25 cents a share un co.iinion stock 
after preferred dividends had been de- 
ducted, as compared with simi.ar earn- 
ings of 39 cents a share in 1930, 
Prospects of increased earnings in the 
next i|uarter of 1931 rest chie.ly upun 
the operations of the Pratt & \Vhitney 
engine company and the transpo.-t sub- 
sidiaries. The transport lines brought 
in 26 percent of the 1930 gross revenues. 
Tlie new rates on mail contracts, becom- 
ing effective on the Boeing line last 
November, affected transport earnings 
less than was expected. Increased 
passenger traffic offset the reduced mail 
revenues despite an increase of the 
number of tri-engine<! craft in operation. 

Barron’s reports on the North 
American Aviation Corporation indicate 
that the income for the first six months 
of 1931 will equal that of the same 
periotl last year. The passenger 
operations of its transport unit. Eastern 
.•\ir Transport, have also offset the ex- 
pectetl decrease in gross due to new 
rates for mail uniler the Watres Bill, 
passenger earnings in March having 
been $39,000. Since December, when 
507 passengers were carried, mileage 
flown in passenger operations has 
almost doubled, and the number nf 
passengers carried more than trebled. 
The net income of the company for 1930 
was reported as $1,911,110. but no state- 
ment was made as to the proportion to 
be accrcrlited to the non-aeronautical 
subsidiaries. Sperry Gyroscope anil 
Ford Instrument Company. 

National Air Transport shows first- 
quarter earnings of $117,579 after taxes, 
a net of 18 cents per share. The gross 
income was up 24 per cent from 1930. 
hut the net fell off 8 per cent. An 
effect of the Watres -Vet. 

Aviation Corporation stockholders de- 
rive some comfort from the announce- 
ment of the reduction of losses for the 
first three months of 1931 to $224,988. 
as against $954,004 for the same period 
last year. This is a reduction from 40 
cents to 10 cents per share of stock 
outstanding. 

Reports continue to come in of losses 
incurred by various corporations during 
1930- The Great Lakes Aircraft Cor- 
poration reports a loss of $1258.832 for 
the year. Of this amount $264.^7 was 
charged to inventory adjustments, 
$429,400 was actual loss from current 
operations. 

Kinner confines itself to a statement 
of current assets, all the net expenses 
of the year having been charged to ex- 
perimental and development expense. 
This item totaled $1,185,290 as of 
Dec. 34 1930, as compared with 

$485,025 at the end of 19^. Current 
a.ssets as of Dec. 31. 1930 are listed 
at $392,923, of which $54,562 are cash 
and accounts receivable, while current 
liabilities were charged at $140279 at 
that date. However, this indebtedness 
had been reduced to about $1^,000 by 
April I. 1931. 


Bankruptcies and 
absorption* 


o the u 


n of tl 


It depression and some have found it 
necessary to take steps to handle these 
unprecedented financial difliculties. The 
Timm -Airplane Corporation of Los 
.Angeles has assigned its assets to a 
creditors’ committee, which will attempt 
reorganization. The receiver for the 
New Standard Aircraft Corporation has 
requested permis.^ion from the court to 
sell the assets of the company at public 
or private sale. Robert E. Cole, re- 
ceiver for the Mono .Aircraft and the 
Lambert Aircraft Engine Corporations, 
has hleil petition to be alloweil to sell 
the assets of the company to the 
Luscombe Company of St. Louis for the 
.sum of $56250. It is understooil that 
the Luscombe Company includes inter- 
ests previously active in the manage- 
ment of Mono Aircraft. 

The .American Eagle Companv’s 
assets have been sold to a group of the 
stockholders who will merge the com- 
pany with Lincoln Aircraft. The new 
company will occupy the .American 
Eagle plant in Kansas City : will be 
known as the .American Eagle-Lincoin 
-Aircraft Corp., and will be headed by 
\ icior H. Roos, now- president of 
Lincoln. 


Cooperation on 
patent procedure 

At a meeting in Detroit the manufac- 
turers who are partners to the Manufac- 
turers Aircraft Association patent cross- 
licensing agreement made further ar- 
rangements to use its machinery. Any 
inventions or design developments mav 
be submitted to the association, which 
will investigate the prior art and handle 
the details of patenting if that seems 
desirable. In the case of designs which 
it is not deemed advisable to patent, 
their future use by the manufacturer 
may, if he wishes it, be protected by 
formal disclosure. A major object of 
the plan is to provide protection on small 
developments which would otherwise be 
allowed to pass without patent action 
being taken by the manufacturers orig- 
inating them. An improved permanent 
record of inventive development in the 
art is to be secured for the M.A.A. by 
the passage of this material directly 
through the hands of its attorneys. 

Personnel 

Dr. Frederick William I-anchester, of 


dynamical theory and other phases of 
aeronautical and automobile engineer- 
ing, has been awarded the third Daniel 
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JAPAN BUILDS A SEMI-RIGID 


b**'* — ""'4 •»4»r«Bee revord far Ihia trtx ®« alrablp 


Guggenheim gold medal, in recognition 
of his contributions to the fundamental 
theory of aerodynamics. Tlie first Gug- 
genheim medal was awarded to Or- 
ville Wright, the second to Dr. Ludwig 
Prandtl, German aerodynamicist and 
creator of the induced-drag theory. 

P. G. Johnson, president of the Boeing 
-Air Transport. Pacific Air Transport 
and Boeing Airplane Company, has 
been elected president of Vainey Air 
Lines, a Boeing subsidiary. Lewis H. 
Mueller, former president, becomes 
chairman of the board of directors. 
Walter T. Varney, the founder of the 
line and former chairman of the hoard, 
continues as a member of the board. 

W. G. Herron, formerly vice-presi- 
dent of Air Investors and vice-president 
of Boeing Air Transport, is now vice- 
president of Alloil Lubricants, Ltd., of 
I-os Angeles- 

H- A, Burgess, former Western Air 
Express general traffic manager, has 
resigned to become sales manager for 


Flight Lieut. H. R. D. Waghorn, 
winner of the 1929 Schneider Trophy 
Contest, died May 7 from injuries re- 
ceived in a vain parachute jump after 
his plane had gone out of control at 
low altitude. His death was the forty- 
first in the Royal Air Force during 
1931. ® 

Air Vice Marshal Fenton Vesd Holt, 
air officer commanding the fighting area, 
air defense of Great Britain, was killed 
late in April in a collision. He learned 
to fly in 1912 and has played a leading 
part in the development of British mili- 
tary aviation ever since. 


Radio Laboratories, Inc., Hollywood. 
Cal. 

David Visel. vice president of Curtiss- 
Wright Flying Service in charge of 
sales, has resigned. 

Amelia Earhart has been elected vice- 
president of the National Aeronautic 
Association, to fill the gap left bv the 
resignation of Robert J. Pritcliard of 
I^s .Angeles. Mr. Pritchard’s resigna- 
tion was submitted as an incident of the 
western protest against the long-term 
award of the National Air Races to 


Military schooling 

The Air Corps is reorganizing its 
school system. The primary training 
schools at March and Brooks Fields are 
to be consolidated at Randolph Field and 
units from both will be transferred to 
the new sution early in June. The Air 
Corps Tactical School will be trans- 
ferred from Langley Field, where it has 
been resident for ten years, to Maxwell 
Field late in this month. 

Early m May, French army and naval 
forces carried out combined' maneuvers 
in the south of France, with special 
emphasis on the use of aircraft for at- 
Ucking the coast and the naval base at 
Tonlon. 'The first grand maneuvers of 
the Italian air force will be held in 

Air Service Training. Ltd., a project 
01 the Armstrong-Siddeley Company 
opened at Southampton, England, on 
April 14. ’This school has the unique 
purpose of training pilots for the mili- 
tary air services of other countries in 
addition to making available civilian 
courses and special refresher courses 
for R.A.F. reserve personnel. Prac- 
tically every phase of flying is covered. 


even to training in the duties of an in- 
stnictor. The personnel is distinguished, 
with a board of directors headed by Air 
Marshal Sir John F. A- Higgins. 

Royal Air Force methods are followed 
throughout. Instruction on an Avian 
landplane costs about $30 an hour, on an 
Avian seaplane about $40. The average 
cost of the private pilot course including 
6 hr. solo time, is about $435. ’The 
complete course for foreign service stu- 
dents costs about $1,800. 


Records 

The most interesting flights of recent 
weeks have been made by Capt. 
Frank M. Hawks in Europe. His flight 
from London to Rome on April 22 in 
5 hr. 20 min. (892 mi.) and return to 
the outskirts of Paris in 4 hr. 32 min. 
created a sensation in European Aero- 
nautical circles. The next day. April 23, 
he established a new record for the 
Paris-London trip by covering the dis- 
tance of 218 mi. in 59 min. On April 
30 he flew from London to Dublin 
1285 mi.) in 1 hr, 40 min. On May 12 
the Texaco Travel Air voyaged from 
London to Berlin (576 mi.) in 2 hr. 
57 min., — like all his preceding Euro- 
pean voyages, a new record. 

Miss Ruth Nichols established a new 
world speed, record for women (though 
not yet homologated) on .April 13 by 
flying the three-kilometer course at 
Grosse Isle Airport, Detroit, at an aver- 
age speed of 210.65 m.p.h. She used 
the same Wasp-powered Lockheed Vega 
monoplane which she has used in her 
transcontinental and altitude flights. 

New duration and distance records 
over circuits for light land planes of the 
first category (two-seaters weighing less 
than 881 lb. empty) was established in 
April by two French pilots, Froton and 
Lave^e; time, 29 hr. 38 min. 45 sec.; 
the disUnce, 3.467 kilometers (2,153 mi.) 

C. W. A. Scott now holds the record 
for the London-Auslralia flight. He 
arrived at Port Darwin 9 days 4 hr. 
II min. after leaving Lympne Airport, 
The previous record, 9 days 21 hr., was 
made by Air Commo^re Charles 
Kingsford-Smith last October in his 
Avian Sport. Scott used a Gypsv Moth. 
Bert Hinkler’s record, made in 1928 in 
an Avian, was 15J days. 

New requirements for private pilots’ 
Iknses were issued recently in France. 
The prospective pilot must be at least 
17 yr. of age and have had at least 
IS hr. of flight, including dual-control 
time. He must have made at least 30 
solo landings spread over a period of 
not less than one month. Requirements 
for annual re-licensing include proof of 
three hours of flight during the six 
months immediately preceding. 

The Second Annu^ National Soaring 
Meet will be held Aug. 2-16. A number 
of sites are being considered, among 
them Warwick, N, Y., Elmira, N. Y.. 
and Pittsburgh. Pa, 
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More than any of their predeceaaorf 
the Air Corps maneuTen of 1931 
appeal to the aviation industry. 
There will be an unprecedented use 
of commercial aircraft for transport 
and an unprecedented degree of co- 
operation between commercial air- 
ports and military units. A further 
report of developments during the 
maneuvers from the technical point 
of view will be given in the July 
issue of .Aviation. The very elabo- 
rate plana of operation and supply 


Plans for the Air Corps 
maneuvers 



340 



Sikorsky iransi»rts, while iU Pratt & 
Whimey engines predominate the power 
plants. Boeing is represented by 129 
pursuits powered with Wasps; Douglas 
by SI observation plane.s powered with 
Liberties. 82 with Hornets and 8 with 
Conquerors, by 35 basic training ma- 
chines powered with Wasps and one 
with a Liberty, and by a number of 
Liberty-engined transports. There are 
5S Wasp-powered Thomas-Morse ob- 
servation planes. Ford. Fokker. Sikorsky 
transports and miscellaneous machines 
total about 

This air fleet is organized along the 
lines of a rt^lar air division with four 
wings — one pursuit, two observation 
and one bombardment — and two inde- 
transport. The organization structure, 
from top to bottom: general head- 

quarters staff; the wing, consisting of 
two to four groups; the group, con- 
sisting of two to four squadrons each. 
Each pursuit squadron has 18 planes, 
observation and attack 12. bombardment 
9. A total of 32 squadrons of the 


regular Air Corps, not including the 
transport units organized for the Special 
purpose of the maneuvers, and six from 
the National Cuards of nineteen states, 
are listed to participate. 

Samples of about every type and 
make of plane owned by the Corps are 
employed to transport general officers 
and wing staffs. Within the tactical 
units the equipment is of course more 
standardized. The 1st Pursuit Group 
from Selfridge Field and the 20th Pur- 
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suit Group from Mather and Rockwell 
Fields are flying Wasp-powered Boe- 
ings. The 101st Pursuit Group from 
Kelly Field have Curtiss Hawks pow- 
ered with Curtiss D-12’s. The Langley 
Field squadrons of the 2d Bombardment 
Group are equipped with 30 Hornet- 
powered Keystones and the Rockwell 

Condors. The 7th Bomtordmcnt*GrMp, 
from -March and Kelly Fields, use 
30 Hornet - powered Douglas craft. 
Others are : 



The 3d Attack Group is equipped 
throughout with Falcons powered with 
D-12‘s. The Transport Group com- 






politan areas of the Northeastern states 
were displayed as generously as condi- 
tions allow^. 

Phase C is, of course, the climax 
to the whole effort. The maneuvers 
therein are arranged in five main areas, 
supplemented by a number of demonstra- 
tions over large cities sandwiched in 
between the feature*: of the pn^ram. 
The areas are: Da/fon-Fairfield, May 
13-19: Chicago. May 19-20; New York, 
May 21-24 and May 26-29. New Eng- 
land. May 24-26. and Washington. 
May 29-31. During this phase Maj. 
Gen. B. D. Foulois, assistant chief of 
the Air Corps and the oldest military 


orld ir 


IS of C( 


Houjtng and parking 

Housing of personnel and airange- 

▼arious areas is the largest problem of 
that sort that the Air l^rps had ever 
been called upon to tackle. With the 
exception of the Dayton-Pairfield area 


division to depend upon civil airports 
for space. Not even a military field 
with personnel under military discipline 
and trained for the handling of aircraft 
comii^ in organized units could take 
care of 667 airplanes. For a single 
commercial field with no permanent 
military personnel and no military in- 
doctrination to attempt anything of the 
sort wcpuld be to court chaos and to 
invite disaster. Hence, the operations 
plan includes an elaborate scheme 


if the I 


g the fields of 


1 equally elabora' . . . 
unication schedules to 
insure a perfect coordination of the 
work of planes based on the several 
different fields, and at the same time 
avoid undue disturbance of normal eexn- 
mercial traffic. Five fields are being 
used in the New York area, five around 
Chicago, and the same number around 
Washington, although in that case they 
are scattered over an area extending 
about 200 mi. from Wilmington. Dela- 
ware. to Langley 'Field, Va.. The 

used to the utmost to provide for stor- 


supplying it with the necessary rapidity, 
The record for a single field is being 
made at the Bowles Airport at Spring- 
field, Mass., where 420 airplanes, nearly 
two-thirds of the total force, base for 
a day. The accompanying plan of part 
the parking area at Mitchel Field 
indicates the detailed arrangements in- 
volved in preinring the available areas. 
Maneuvering into and out of allotted 
parking space constitutes quite as keen 
a lest of the efficiency of dte organiza- 
tion and of the pilots and mechanics as 
do the squadron operations in the air. 


Annual maneucere 

One of the earliest of these Air Corps 
maneuvers was the spectacular bombing 
exercises off the Virginia Capes in 1923. 
In the last few years they have become, 
like the great joint battle exercises of 
the United States fleet and like the 
maneuvers or sham battles of the R.A.F. 
in the London area, an annual feature. 
The maneuvers in 1929 consisted of a 
“war" between Blue and Red forces iu 
the Dayton-Colombus. Ohio, region. 
Last year more planes were employed 
and the competitive features were largely 
eliminated in favor of demonstratians of 

under various operating conditions, with 
a focal point in central California- This 
year the exercises take the same form, 
but with still more planes available. 
They again depart from the usual rule 
of maneuvers, whether naval, military, 
or aerial, in laying stress upon operation 
of the entire avail^e force as a com- 
Inned unit rather than upon mock battles 
following a period of strategic maneuvers 
by two forces. For the first time the 
National Guard units, organized as an 
obsermtion wing, are participating as 




New York City dedicates 


its airport 


Floyd Bennett Field, 
New York City’s Mu- 
nicipal airport, opened 
for service during the 
maneuvers of the Army 
Air Corps on May 23 


T HK largest city in the country 
nou has its municipal airport. 
Floyd Bennett Field, named after 
Rear Admiral Byrd's former 
pilot, is being dedicated and put into 
service May 23 as one of the main 

Corps maneuvers in the New York 
area. Army units are participating in 
'ormation flights and 

■ TTiis municipal a 


the selection and development of an 
airport for the city of more than or- 
dinary importance. The committee of 


The choit 
1928. Mon 


nade in February 


. . . iated in 1929 

arled. A total of about 
$3,100,000 has been spent to dale and 
recently another appropriation of $666,- 
000 berame available for further refine- 
inems. The present installation in- 
hangars. a large administration building 
and complete lighting equipment 

The developed area in its original 

marsh and sandy soil, much of it under 
water. This tract was built up to a 
finished level of 16 ft. above mean low 
water with approximately 14,000,000 
cu.yd. of sand fill. A large proportion 
of this came from a l,00(b(30-fl. chan- 
nel dredged in Jamaica Bay by tiie city 
federal government The latter 
e city lOc. per cu.yd. for what 




It of t! 


nel. 


A 4-in. 

placed on top of this fill to hold mois- 
ture. Contrary to ‘the usual experience 
of most airports, the problem was one 
of retaining water rather than getting 
rid of it The sandy soil provides prac- 
tically perfect natural drainage. The 


only special drainage equipment consists 
of sumps filled with gravel spaced about 


On top of the 4-in. earth and clay layer, 
is a 3-in. stratum of lop soil which has 
been rolled and seeded to provide a 


400-ocre landing area 

This grass area and the runways 
provide an effective landing area of 
approximately 400 acres. The grassed 
area is to be improved each year by th'2 
addition of several incles of top soil 
with similar seeding treatment in .an 
attempt to provide a tough and resilient 
surface. High grade golf course grass 
seed mixed with special grade to give 
it increased toughness was used. 

The runways measure 4,110x100 ft. 
and 3,110x100 ft. There is also a 3,200 
x200-ft. concrete apron. Highway con- 
crete, 8 in. thick and reinforced with 
wire mesh was used for runways : the 
aprons are 7 in. thick. The concrete 
slabs in the runways rest on a 2-in. 
stone and gravel base. Along the edges 
are gravel filled trenches several feet 
deep. Installation of these runways, 
the aprons, the filling and grading 

mately $900,000. ' 

Having completefi the surfacing, at- 
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tention was turned to the erection of 
buildings. Tbe administration building 
occupies the center of the group ^ing 
Flatbush Avenue, Brooklyn, the surface 
approach to the port. This building 
cost about $225,000, is of brick and 
steel and rests on 300 cast-in-place piles. 
About 260 tons of steel were used in it 
It has two stories and a basement with 

usual lobby, ofiBce space and miscella- 
neous accommodations are provided. 
Sleepily quarters consist of six rooms, 
equipped with four beds each and 
lockers, and other facilities. These 
dormitories are for the benefit of pilots 
and are not operated on a hotel plan. 

This building is flanked on each side 
bv four hangars in double rows, the 
sides being parallel to the field. Each 
hangar cost a little more than $100,000. 
They are of brick and steel construc- 
tion and each rests on 1,200 pre-cast 
concrete piles. Two hundred tons of 
steel were used in each hangar. They 

140 ft., 30 ft high, and provide a clear 
door space 120x2 ft They have the 
usual lean-to for oSice and shop space. 
A feature is the use of aluminum doors, 
said to weigh almost a third of con- 
ventional doors of the same size and 
manually Operated- 

Lighting equipment cost approxi- 
mately $100,000. There are two flood- 
lights — Sperry-A.G.A, 1,000 mm., with 
1 80-d^. dioptric lens — one on tbe 
northwest side of the field and the other 
on the southeast providing a minimum 
of 0.25 candle intensity all over the 
field. Each light is housed in a small 
building. The lights are about 16 ft 
above the ground and are operated 
remotely from the main switchboard in 
the control tower or within the building 
itself. 

Boundary, obstruction, airport bea- 
con, code beacon, ceiling and traffic 
signal lights, were supplied by the Gen- 


eral Electric Company. About 600 
lamps are included in the boundary sys- 
tem which is served by 6 mi. of trench 
cable. The airport name is emblazoned 
in red Neon lights, the letters being 
6 ft high. The marker circle in the 
center of the landing area is illuminated 
by lights placed flush with the ground. 
All lighting is centered in a table-top 
type switchboard in the control tower. 
Brooklyn Edison current is used. 

Room for expansion 

There is plenty of room lor expan- 
sion to meet future needs. The entire 
tract includes about I.OOO acres, the 
undeveloped part being tentatively as- 

lighter-than-air operations. A seaplane 
base is to be installed soon. The port 
area borders on Jamaica Bay and on 
that border will k installed a number 
of hangars and a ereosoted timber 
ramp, measuring 283x100 ft. with the 
water end 4 ft below the surface at 
low water. There is ample landing 


area for seaplanes and amphitnons in 
the area contiguous to this boundary. 

The original estimate for the develop- 
ment of this port was placed at $5,500,- 
000. Because of keen competition over 
contracts however, it is expected that 
the completed port will cost less than 
$4,000,000, The first appropriation, 
made in 1929, was for $2,500,000. This 
was a straight budget appropriation. In 
1930, $588,000 was made available and 
the above mentioned $666,000 has just 
been approved. These were both pro- 
vided th^^ tax notes to be refunded 
out of the next year's budget 

The city will consider this plant a 
public necessity after the fashion of 
municipal docks, highways, and parks, 
eliminating the burden of making it 
pay for itself. Other operating policies 
have not been determined as yet 
The tract lies II mi. southeast from 
City Hall in Manhattan and about 14 
mi. from the General Post Office. It 
may be reached in a little over an hoar 
by subway and surface transportation 
aloi^ Flatbush Avenue in Broddyn. 






An unresolved tactical problem which is now 
attracting attention in the British R. A. F. 


Single or twin-engined 
day bombers? 


By 

Major Oliver Stewart 
M.C., A.F.C 
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Corrosion 


An engineer of tlie Aeronauticg Bureau of the Navy 
Department discusees corrosion in duralumin rivets, 
and its pertinent relation to manufacturing methods. 


of duralumin rivets 


By 

James E. Sullivan 
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roded rivets indicated that the material 
was actually duralumin. 

An unusually interesting; phase of this 
investigation brought out the fact that 
alunlinum alloy screws of the same 
chemical composition as the rivets did 
not corrode when properly protected, 
and when given routine maintenance. 

found in service, but, on the whole, 
the number was small. A number of 
float manufacturers began using screws 
instead of rivets, in spile of increased 
weight, more complicated shop practice, 
and the possibility of their loosening 
and causing leaks. Many manufacturers 
prefer using screws as they are pro- 
cured ready for use without further 
heal treatment. 


Heat trmamant 

It has lung been known that dur- 
alumin rivins should be driven cold im- 
mediatdy following heat treatment in 
order to certain maximum physical 
properties. It is further known that 
improperly heat treated rivets are defi- 
cient in corrosion resistance. As the 
rivets are usually obtained in the an- 
nealed condition to be heat treated by 
the manufacturer it seemed probable that 
the trouble arose from the use of im- 
proper heal treatment methods. This 
assumption was substantiated upon a 

of corroded rivets which proved con- 
clusively that the micro-structure in 
every instance was not comparable to 
that of properly heat treated aluminum 
alloy. 

A thorough investigation of the heat 


treatment facilities and methods in use 
produced startling results. In most 
cases the actual manufacturing pro- 
cedure varied widely from theoretically 
correct practice. One common fauH 
was the failure to leave the rivets in the 
furnace long enough. It is impossible 
to slate generally how long they should 
remain in a furnace as this will vary 
with the type of furnace, shape of the 
rivet container, and volume of rivets 
treated, but the manufacturer can 
readily establish the proper time limits 
for his particular needs by conducting 

embedded in the center of the mass of 
rivets. Accurate temperature control is 
of paramount importance, and can be 
best obtained through the use of avail- 
able automatic temperature controlling, 
and recording devices. These devices 
are of material assistance in determining 
when the proper temperature is reached, 
and in keeping the rivets at this tem- 
perature to insure complete saturation. 

Quenching 

Another feature which seemed to be 
very much misunderstood was the pro- 
cedure for quenching rivets. After 
heating to the prescribed temperature 
(usually 9S0 deg. F.) and holding at 
this temperature for the required time, 
rivets should be plunged into cold water 
with the minimum delay. A sufficient 
volume of water should be used so that 
the heat in the load will not raise the 
temperature of the quenching water 
above 150 deg. F. There should be 
no intermediate slow cooling in air or 
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important factor toward retarding cor- 
rosion by embrittlement The time of 
transfer from furnace to quenching bath 
should be held to a few seconds. If the 
rivets have been heated in a nitrate 
bath they must be thoroughly washed 

adhering salt This may be accom- 
plished more readily if the temperature 
01 the wash water is around 150 deg. F. 

rivets by placing them in an iron pipe 
perforate to admit the hewing and 

serves. Upon dipping such a container 
into water, many of the rivets, espe- 
cially those in the center of the mass, 
are quenched in steam rather than in 
water. This is poor practice as rivets 
so quenched have shown decidedly in- 
ferior corrosion resistance. It should 
be borne in mind that the principal thing 

quickly from each and every rivet. This 
can be done in many ways, but the 
method which has been found most 
satisfactory consists simply in upsetting 
the container and pouring the rivets into 
the water. 

rivets should be driven within 30 mio. 
after heat treating. For best resulu in 
aircraft construction, rivets not driven 
within this period must be returned for 
re-heat treating, for as time elapses, the 
rivets become harder and more di^ulc 
to head up. It has been recently dis- 
covered. however, that it is possible to 

quenching and pointing by placing the 
quenched rivets in a container main- 
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ained at a temperature of 32 deg. F. or 
Dwer, and withdrawing them as re- 
[uired. The cold storage compartment 
receptacle holding ice 


nay be s. 


erator. If aluminum 
quenched and kept at this low tempera- 
ture, aging will be retarded for at least 
twenty-four hours. Upon removing the 
rivets from the refrigerator they will 

^ing will proceed as though they had 
just been removed from the furnace. 
Such rivets as are removed from the 
and held at room tempera- 


e for o 


:-hali h 




used should be re-heat treated. Although 
this practice does not fully overcome 
all difficulties connected with the heat 
treatment and use of aluminum alloy 
t does provide a storage place 




• 24 hr., 


and ( 


9 the shop t 
itity of rivets a 


Enampie of good practice 

In one plant samples are taken from 
each lot oS dural rivets received from 
stores, given the heat treatment required 
for fabrication, and then submitted to 
a double shear and hardness test to in- 
sure their conformity to the material 
specification concerned. Rockwell hard- 
ness readii^s, using a 60 kg. load, taken 
five minutes after heat treatment should 
be between B4! and B52. This test, in 
addition to being essentially a material 
inspection test, is indirectly a test upon 
the method of heat treatment, as the 
rivets are heat treated in the same bath 
as those being heat treated for fabrica- 


airplan 




c salt bath w 


ached. Eight i 


recording 
9 of the 


furnace are provided. All rivets are 
held in the furnace for a period of 
twenty minutes at a temperature of 950 
deg. F.p then removed and quenched 
ill ccld water. A three section demount- 
able rivet basket with separate con- 
tainers is used. The latter are 2 in. in 
diameter and 6 in. high, and are well 
spaced to permit uniform heating and 
complete quenching of the charge in 
each. Newly heat treated rivets are 
distributed to workmen every 30 min. 

with the worker for longer than this 
period. In general, workmen prefer to 
drive freshly heat treated rivets because 
the material is softer and is worked 
more readily, but, since the material is 
still quite malleable at the end of half 
an hour, there is dai^r of such rivets 
being driven without the workmen 
realizing it Periodic checks are made 
at the benches to insure that rivets are 
being removed as required. A small 
stock of the most commonly used sizes 
of rivets is kept near the heat treating 
furnace. A new batch is heat treated 
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non - professional 
market 


The light plane enthu&iaam of the current spring has created 
a new ware of interest in the poasibilitiee of the private owner 
as an ontlet for airplanes. Periodicall7 in the past, the indus- 
try has become excited about the development of private 
ownership on a grand scale, but most of the efforts so far made 
have been abortive. The editors of Aviation maintain an 
unswerving belief in the great potentialiUes of the private 
market, but there are prtdilems to be solved and dangers to be 
home in mind lest the opportunity be muffed and lest there 
be a repetition of the primary-glider debacle of last year or 
other disagreeable episodes of the past. 


industry’s gt 
ry opportimicii 


-professional 


ideas and the problems of the amati 
pilot. 

2. Consider this market something 
stand or fall by, and not a mere p 
money medium. Recognize it as an < 
in itself, as a Reid to be cultivated ' 
its own sake, as an activity having 


ia> lieen aviation’s Cinderella, 
his market is an extremely bright 
spect today. We do not mean that 
plane for every man has arrived. 
do mean that thousands should be 
ig for pleasure, rather than hundrols. 
eady more than a dozen nationally 
wn manufacturers have turned out 
lels built specifically for the private 
ler. One of the leading aviation in- 
tnee groups and a leading aviation 
nee corporation now frankly prefer 
non-professional business above all 


private flying’s f 
• as seriously as i 

rercial departmen 


ilhout ! 


ndustry and adapt itself 
e market, rather than cc 
i to bend the market to il 


me of mounting interest, 
for sob e re s t judgment. 


The dcgtJ of success to be achieved 
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private individual necessarily be a 1,000- 
for pleasure is. after all. , 



/lying for ple^r. Flying under c 
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live purchasers who would be in ll^*tir 
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Hangar li g htin g 


By R. W. Cost 



and safety 
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Observations on gliding angles 

By Alexander ForbeSjM.D 




speed between 12 and 18 sec. Most of 
the exce.ss speed was lost in 10 sec. ; 
thereafter the return to normal speed 
was er^'lual. bein^ complete in about 
14 or IS sec. 

ImpUeatUmB 

Let us consider the implication of this 
observation, talcing^ first the case of c»lm 
air. For the Kitty Hawk, which has a 
glidine angle of about 1 in 7 at dO m.p.h. 
(measured in a long glide across the 
wind from 4,600 to 400 ft. in a distance 
of 5.6 mi.) I we may estimate roughly 
the approximate loss of altitude during 
the tiiTte of deceleration. Starting at 
80 m.p.h. and reducing the angle of glide 
to that which results in a steady speed 

attained in 12 sec. Assuming that dur- 
ing this time the average air speed is 
70 m.p.h., the loss of altitude would be 
175 ft. H the gliding angle were 1 in 7. 
Actually the loss of altitude will be a 
little less, for tlie gliding angle is some- 
what flatter until the excess speed has 
been lost, because the angle of attack 
is less at the higher spe^ The effect 
01 this flattening of the glide, due to ex- 
cess speed, will be to bring the path 
further toward that which the plane 
would have followed at a constant glid- 
ing speed of 60 m.p.h. As the excess 
speed is lost, Che angle of attack will 
increase, and the path of the glide will 
be a curve, gradu^ly becoming parallel 
to Che straight path of the normal glide. 
For example, suppose the glide is started 
from 1,000 ft. if for the first 800 ft a 
gliding angle is mainuined which gives 
a steady speed of 80 m.p.h., and at 200 
ft the angle is changed to the 60-mi. 
angle, the speed will have been reduced 
to 60 m.p.h. at a point more than 25 ft. 
off Che ground. The path of the glide 
will be approximately that in Fig. 1. 

The second type of experiment was 
performed only once, but the observation 
sufficed to demonstrate the approximate 
difference in gliding angles at the two 
selected speeds. In a light wind a Kitty 
Hawk was flown to a point over a 
bridge on the shore 2,1 mi. from the 
Dennison Airport, approximately across 
the wind (thus rendering the effect of 
wind a minimum), at an altitude of 
2.600 ft The engine was throttled and 
the plane was glided toward the airport 
at a speed aver^ng 60 m.p.h. or a little 
less. On reaching a point directly over 
the airport, the altitude was 600 ft 
Next the plane was flown back to a 
point over the same landmark at an 
altitude of 2300 ft. and this time put 
into an 80-m.p.h. glide for the field. At 
an altitude of 700 ft. the distance from 
the airport was still so great chat it was 
necessaty to flatten out the glide until 
the air speed fell to 60 ntp.h. in order to 
reach the field at a safe ^titude. When 
the airpisrt was reached the altitude was 
between 200 and 300 ft 

This test showed that a 60 tD.p.h. glide 
resulted in a loss of 2.000 ft in 2.1 mi. 


(actually a little greater distance, for 
Ae course was slightly curved), 
whereas gliding at 80 ntp.li. resulted in 
a loss of 2,100 ft in about 1.5 mi. In 
short, at 80 m.p.h. the gliding angle was 
about 1 in 4. The average gliding angle 
for the entire 2.1 mi., includii^ the flat 
glide at the end for more than twice the 
distance needed to lose excess speed, was 
about 1 in 4.3. Obviously for every 
100 ft of descent there is a horizontal 
difference of 300 ft between the position 
arrived at in a l-in-7 glide and that ar- 
rived at in a l-in-4 glide. Thus we ar- 
rive at the conclusion that, in calm air, 
gliding at 80 instead of 60 ntp.h. shifts 
Che ultimate place of setting down nearly 
300 ft horizontally for every 100 ft of 
descent until the last 200 ft above the 
ground is reached, during which Che 
excess of speed must be lost 


Effect of Btrong mnds 

to calm air or wind so light as to be 
negligible. A strong wind can alter 
conditions in such a way as Co reverse 
the effects of a steep glide. A plane 
gliding at an air speed of 50 m.p.h. 
against a 50-mi. wind will obviously 
descend vertically with rrference to the 
ground. In such a condition a steeper 
glide, giving an air speed of 60 m.p.h. 

ground, and a glide at 80 m.p.h.. in spite 
of the steeper angle with reference to 
the air, will increase the horizontal 
speed so much that the angle of glide 
with reference to the grot^ will be 
flatter than at 60 m.p.h. (Fig. 2). 

Since gliding more steeply in a calm 
brings the point of setting down nearer, 
and gliding more steeply against a 
strong wind places it faiths away, it is 

velocity the two opposite effects must 
balance each other, so that the point of 
setting down will be Che same whether 
the glide is at an air speed of 60 or 80 
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m.p.h. -\ssuming, for example, the angle 
just specified for these speeds (1 in 7 
and 1 in 4 respectively), if the wind 
velocity is 46 m.p.h. the angle of glide 
relative to the ground will be the same, 
whichever one of the two gliding angles 
is used. It does not follow from this 
that the same result would follow from 
intermediate Riding angles. If the air 
speed for all possible gliding angles 
were measured, it would be possible to 
determine mathematically for any given 
wind velocity, what gliding angle would 
give the most nearly horizontal glide 
with respect to the ground. 

The praclieal coruJuBion 

calm or light wind a straight dive can 
be used to lose excess altitude, provided 
it is done high enough to allow a liberal 
space in which to lose Che resulting ex- 
cess speed. But the latter necessity 
renders the expedient less satisfactory 
than the side slip. The case of gliding 
against a strong wind presents the pos- 
sibility of using a steep gliding angle 
effectively. Engine failure in a gale of 
wind might find a pilot so piac^ that 
he could not reach the field in a normal 
glide, but could do so by gliding steeply 
and attaining sufficient speed. Under 
these conditions it might be useful for 
the pilot to know in advance the ap- 

him the best gliding angle for the wind 
velocity he was encountering. It should 
be noted that in the comjiarison cited, a 
very strong wind is required to render 
the sleeper glide more efficient. 

Of course, the actual application of 
the various points illustrat^ by these 

stinctive in Che case of the experi- 
enced pilot, and the begixmer must make 
them so by actual experience before he 
can be proficient; but it is sometimes 
useful to have the quantitative basis of 
judgment put down in figures. 
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Years of experimental work on propellers for the U. S. Army 
Air Corps, and years as chief engineer of the Hamilton Standard 
Propeller Corporation make Mr. Caldwell eminently qualified 
to discuss propeller problems. In the present article he covers 
w many aspects of the care and aervicing of equipment of this typo. 

Liare oi the 

detachable-blade, metal propeller 



By Frank TV. Caldwell 

yiee-president. 


pelier 

the time of manufacture ana are inter- 
changeable for balance. On account of 
the necessary manufacturing tolerances 
in the hub, however, there may be a 
very slight discrepancy in balance in 
shifting blades from one hub to another 
irrected as explained in a 


propellers, the blades 
should be pulled out firmly against the 
shoulders before clamping them into 
position, as otherwise they will not bal- 
ance properly when placed on the stand. 
It is true that they will be pulled out by 
the centrifugal force as soon as they 


to cheek the balance 

are in the pro^ position. 

A second point which is quite impor- 
tant is the location of the clamping 
rings. These can be adjusted around 
the hub barrel to obtain perfect balance 
with the blades in the proper position. 
The latter are adjusted at the factory for 
perfect vertical balance, and an arrow 
is marked on the clamping ring and an- 
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filtering will ali*rays show a correspond- 

Needless to say. the system must be 
so designed that the filter may be con- 
veniently removed tor cleaning and 
charging. 

Egual diatrihuti^n 

The fifth requirement, relating to 
equal distribution of the air. without 
drafts, is, like the second requirement, 
entirely dependent on the number of 
air inlets and outlets, the velocity of 
the air through them, and their loca- 

Generally s;ieaking, the greater the 
number of air inlets and outlets pro- 
vided, giving many ^inls of inlet and 

than a few inlets and outlet of com- 
paratively large volumes of air, the 
better will be the distribution through- 
out the cabin. The problem of drafts 
will be largely dependent on the velocity 
of the air through these inlets and 

The sijcth requirement dealing with 
w'c have previously stated, is very diffi- 

The relative humidity can be in- 
creased only by the introduction of 
moisture, in the form of steam, into 
the air. A little calculation of the 
weight of moisture required to main- 
tain the relatise humidity of a given 
volume of air at the most desirable point 
will soon conviiiTC one that this weight 

heating and ventilating aircraft. 

A reduction in relative humidity can 
only be accomplished by chilling the air, 
thereby reducing it to a point below the 
dew point, condensing a portion of the 

Obviously, the only means of chilling 
the air in seasons when a reduction in 
relative humidity U desirable, is some 
form of refrigeration. Any present-day 

and bulky w inake"iw «e*in'5rcraft^ 
practical for de-humidification. 

In addition to these undesirable fea- 
tures of humidity control in aircraft 
there is still the matter of automatic 
control. Automatic control of humidity 
is essential where means of varying the 
humidity are provided. This automatic 
control system would be another serious 
item of weight in this connection. 

The majority of heatit^ and ven- 
tilating systems installed in buildings 
do not have provision for humidity 
control. It is a very desirable feature 
and should be installed wherever the 
money is availalJe and weight is of no 
importance. But for use in aircraft it 
is impracticable for the present. 

Individual problems 

It is obvious tlrat each individual type 
of plane will require separate considera- 
tion in the design of its heating and 


be designed and patented and put oi 
market for installation in aircraft 
gardles: 


e that 


of a 


ratus can probably be designed, pat- 
ented, and plac^ on the market, for 

ventilating systems for airplanes. But 
this is about as far as standardization 
can be carried out in this respect. 
Standardiz! ■ 


Itzed in the 
considered good practict 
venciUcing et ' 
aircraft. Th 
cepted practi 


of V 


n heating and 


the benefit of a great deal of experiment 
and research which has been carried out 
relative to heating and ventilating sub- 
jects, some of which, are applicable to 
aeronautical work. In this way he may 
save himself the expense and time neces- 
sary for finding out certain facts which 
may possibly already be known to the 
heating and ventilating engineer. Such 
a duplication of research work would 
of course be purely a waste of money. 


4 practical a 




In Figs. 1. 2, and 3 (reprinted from 
article one. Aviatiok, May, ,1931) is 
illustrated one arrangement which might 

for an eighteen-passenger plane, util- 

mounted on the nose of the fuselage 
for purposes of cabin heating. 

The air heater, filter, supply and ex- 
haust ducts, inlets and outlets in the 
cabin, fresh air intake, and exhaust air 
outlet are all indicate in these illus- 

It will be noted that a bypass is 
arranged around the air heater for 

bypass damper makes possible any de- 
siribl mixture of heat^ air with un- 

of the air entering the cabin can be 
controlled, the temperature being varied 
to correspond with the variation of the 
outdoor temperature. 

This bypass damper should be pro- 
vided widt some form of automatic con- 
trol, actuated by a thermostat located in 
the cabin. In this way more even 
temperatures will be maintained than 
will be possible with manual control, 
regardless of how much attention the 
heatii^ system might be given. Auto- 
matic temperature control is always 
very desirable and can be accomplished 
quite easily. 

Attention is called to the fact that 


same volume 

cabin at all times, the temperature of 
this air being regulated by the amount 
of air passing through the air 'heater 
and the amount being b>-passed around 
the heater. The bypass damper must be 
set in a position that will control the 
proportion of heated and bypassed air 


o that the 
the required It 


Iting n 


will e 


This can be accomplished automati- 
cally verv readily by the use of a gradu- 
ated action ihermosut system of control. 
In mild weather it will not be necessary 
to pass any of the air through the 
beater. In extremely cold weather it 
will be found necessary to pass all of 
the air through the heater. For all 
intermediate temperature conditions a 
proper proportion of heated and un- 
heated air mixed together will give the 
required results. 

It would be advisable to have the air 
heater as well as the filter arranged so 
that it can be easily removed for clean- 
ing and examination for pos-,ible corro- 
sion. Making the air heater easily 
removable also has the advantage that 
it can be removed from the plane during 

during these seasons. 

necc.ssary volume of air through the 

over the outsiile surface of the fuselage. 

The area of the opening of this fresh 
air intake should be adjustable and 
should be provided with a mechanism 

from inside the plane while in flight 
This arrangement will provide a means 

flowing through the system. The area 
of this opening should be sec to give 
the required volume of air, this volume 
being checked by some approved means 
of measurement of the air volume. The 
fresh air intake opening can then be set 
securely in this position and will need 

good reason a change in air volume is 
deemed advisable. 

The air inlets and outlets in the cabin 
should also be individually checked, ad- 
justing them as may be necessary, so 
that the desired volume of air is passing 
through each and every grille. These 
should be provided svidi a locking de- 
vice so that they can be locked in posi- 
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n the floor of 


standpoint of cleanliness, to 
s located in the floor, so 
ossible the system should be 


These do not accumulate dirt and dust 
as do grilles in the floor, and can be 
made very light in weight. 

convenient to supply air through the 
cabin floor and exhaust through grilles 
in the ceiling. This also may be done 
by using the mushrooms under the seats 

top supply and bottom exhaust, or bot- 
tom supply and top exhaust, can be 
designed to give equally satisfactory re- 


type of system will work in w-ith the 
with the least weight. 


Veniilation a retd need 

The Guggenheim Fund in a bulletin 
issued after an investigation of the 
causes of air-sickness, state that one of 
the principal contributing causes is lack 
of proper ventilation. 

magazine a man prominent in the avi- 
on the fact that they must provide 
passenger comfort equal to that offered 
by the railroads if they are to compete 
successfully. He states that in some 
cases the weight of items installed 
solely for passenger comfort "included 
in the empty weight of the plane, 
reaches the astounding figure of 8 per 
cent of the plane’s gross weight” 





Felt in aircraft 

The matter of logical selection and application 
By John F. Hardecker 


the art oi felting preceded that of 
spinning and weaving. It is product 
by the matting or “felting" of wool 
fibre. When it is desired to incorpo- 


In the man 
and blended ii 


facture of felt the raw 
first thoroughly mixed 
a machine known as a 
vhich they are conveyed 


with water and passed through vibrat- 
ing iron rollers which stir up the fibre 
and t^in the interlocking process char- 
acteristic of felt. In the fulling oper- 
ation which follows the fibres are 
pounded so that they become more or 
less completely interlocked. The felt is 
then dyed, dried and, if necessary. 

If one were to list the various types 


construction one might readily gather 

nically specified and selected materials 
used. There is, of course, sound justifi- 
cation for reasonable diversification, but 
the multiplicity of types and thicknesses 
prevailing among different plane manu- 
facturers for exactly similar purposes. 

attempt at logical selection is not in 
order. 

On aircraft of the open cockpit type 
perhaps the greatest use of felt is found 
in the installation of gas and oil tanks. 
Strips of commercial all-wool grade 
felt (S.A.E. Spec. F-12) should be 
used for this purpose. The material 
U i in. thick and weighs approximately 
2 lb. per sq.yd. If less expensive 
grades are to be substituted a felt of 
not less than 65 per cent wool (S.A.E. 
Spec. F-15) should be employed, for 
the cheaper grades have a tendency to 
split apart in cases where tanks must 
be removed for repair, whereas the bet- 
ter grades may be used over again in 

placement Where tanks, or certain 
radiator desieos are slung in position, 
a soft pad of felt of approximatalv SO 
per cent wool content (S.A.H. Spec. 




F-26) is recommended, 
ing straps then have 
groove into the felt an 
manenlly tight cushion. 

Felt of 80 per cent wool content 
{S.A.E. Spec. F-13) 1 in. ftick, weigh, 
iiig approximately ?4 lb. per sq.yd., 
covered with leather is often used 
around cockpit openings, and for crash 
pads. This is ' 


horsehaii 


fuselag 


s laced 


ash pads should be but 
s of 14 to 2 in. a, 
safeguard the pi 


head. 


Felt in the engine 

gaskets for two principal reasons ; 
(1) to prevent oil leakage and (2) 
to supply oil continuously to certain 
bearings. For both these apnlications an 
all wool white or grey felt (S.A.R 
Spec. F-1 or S.A.E, Spec. F-2) should 
be used, the act^ selection depending 




Felt of 
imes used for 


1 Ib. per sq.yd. will s< 


aircraft, the applic 
terial for thermal i 


id sound insulati 


lure oi the cabin has incorporated in 
It a layer of j in. thick soft grade felt 
padding (S.A.E. Spec. F.60), weigh- 
ing approximately 24 lb. per sq.ft. 
One specialty manufacturer has placed 
on the market a panelling material con- 
sisting of a layer of all wool felt be- 
tween two thicknesses of tvike'ite which 
is said lo be unbreakable, fireproof and 
reasonably sound-proof. 

Another common application in air- 
plane cabins is the use of felt window 
ji.mel strips. These strips will vary 
with each individual design, but a 
double groove channel felt (S.A.E. 
Spec. F-11) 4 in. thick, weighing 14 lb. 
per sq.yd. has proven satisfactory. 

Felt of aeronautical grade usually 
comes in widths of 72 in. It is most 
easily cut by an electrical knife, but 
sharp scissors or a sharp knife and a 
strai^t edge may be used satisfactorily. 
For fastening felt to other materials 
fish glues are commonly used. For 
fast«ing felt to wood the glue may be 
applied directly but, for mounting on 
steel, it is generally the practice to 
clean the steel, apply a coat of shellac 
and then apply the fish glue after the 
shellac is thoroughly dry. No partic- 
ular precaution is n^ed in the storage 
of fdt as there is little trouble from 
moths, and moisture does not affect 
the weight more than I or 2 per cent. 


list the 
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The coffee shop, located on the ground 
floor oE the depot building, seats 90 
guests at buffet counters. An ornate 

normally seats 200, can accommodate 
many moie on special occasions, and is 
equiiqied with a polished hardwood floor 

Both restaurant and coffee shop are 
operated by the Interstate Company 


jnder a 
on a percenuge of gros 
It is estimated that 80 
business comes from p 
airport and the balancf 
erai public, including ai 
The banquet room is 


per cent of the 
irsonnel of the 
from the gen- 
ii^ ^ssengers. 


e Company, Food and s< 


located midway 
operated by an 


i at Oakland 
class lunch 
t the hangar I 


n with the hotel 
wnicn IS located next to the administra- 
tion building and run by Interstate. 
These are operated on the basis of a 
base rental plue a percentage of gross 
income. The lunch counter has proven 
quite popular with the general public. 
The coffee shop and dining room 

airport f'ersonnel, many of whom live 
itel. The coffee shop 


moHatc 


^ 60 a 


t buffet 


ared for 


Mo 


D guests 

fort.ibly in the mam dining room, whii 
is pleasingly decorated. It draws su 
stamial jwtronage: many special parti 
are accommodated at luncheons, afte 
noon teas, and dinner functions. 

Eating facilities on Los Angeles air- 
port are housed in a separate building of 
attractive Spanish architecture, located 
e main hangar build- 


It also 


I leased oi 


Com pat 
er. Ap 


> can be seated i 


private lunquet room accommodates 60. 
-Special parties frequently use this, 
Leaseii under a five-vear contract on 
a basis nf $150 a month minimum rent, 
or 10 per cent of gross receipts from all 
sales, the restaurant has exceeded the 
minimum rental regularly since the first 
three or four months of operations. 
Daily volume of business now averages 
from $SS to $100 per day throughout 
the year, with a much greater volume on 
days of special evente. The restaurant 
serves meals and lunches, operates a 
soda fountain, sells tobacco and candy, 
and has recently added several novelties 
to its stock. 
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Tail loheel 
for the Privateer 

A STEEKABLE tail wheel so located, 
as to be effective as a water rudder 
is part of the r^pilar equipment of the 
latest model of the Privateer, two-place 

Amphibions, Inc., of Roosevelt Field, 
N. Y. The wheel is made up of a pair 
of aluminum alloy casting bolted to- 
gether and mounts a regular 10x3 i: 


ure pneu 
velded St 


It i! 


Corutruction of 
the Autogiro rotor 

T he peculiar load conditions to which 
the rotor blades of the AuCogiro 
are subjected impose a radically differ- 
ent type of construction from that of 
the ordinary airplane wing. Each blade 
is essentially an airfoil of relatively thin 
section and of very high aspect ratio. 
It must be very stiff structually to pre- 
vent undue deflection under load — a 
difficult problei 


limits, and it required extensive experi- 
mental work on the part of Che Sum- 
merill Tubing Company and the Metal- 
lurgical Laboratories, Inc., In coopera- 
tion with the Pitcairn Aircraft, Inc., to 

5>ose. Weight control was one of the 
most important problems to be consid- 
ered as even a slight variation either in 
total weight of the spar, or in distribu- 
tion of the weight may lead to serious 
unbalancing of the rotor system. It is 
reported that the steel tub« of specifi- 
cation suitable for use as rotor spars 
will be available to all manufacturers 
who are building Autogiros under 
' license agreement with the Autogiro 
Company of America. 


c stem post of the hull of the boat, 
ihock absorber, other than the tire 
s employed. The tiller arms are welded 
Steel lubes, and connection is made to 
-udder system through suitable 
springs and cables. The whole assembly 
is simple and readily accessible for 


Cover for 
engine rocker box 


r locking wir« is ■ 

on the second series Continental Model 
A-70 radial aircraft engine by the use 
of a newly desigened cover lock, Lock- 
mg or^^l«king the boxes is ac- 

engaging in slots in two short cylindrical 
pins fixed in the cylinder head. With 


iously I 


> the 

spar depth and that weight must be kept 
at an absolute minimum on account of 
the high centrifugal forces involved. 

The backbone of the rotor structure 
is a single round steel tube running the 
full length of each blade, to which the 
metal ribs are attached. The latter arc 
symmetrical in plan and, except for a 
short section near the hub of the rotor, 
are of uniform chord. Attachment to 
the spar is made at a point about 25 per 
cent of the chord lenph from the lead- 
ing edge. A formed suinless steel 
strip joins all the ribs along the trailing 

edge. 

On account of the unusual problems 
involved, it was found that the speci- 
fications for alloy steel tubing as promul- 
gated by the Army Air Service fur- 
nished material unsuitable for use as 
rotor spars. Weight, straightness, ec- 
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RADIO RANGE 
AND AIRWAYS 

ApeLYiNc THE Radio Range to th: 
Aibwavs; Bureau of Slandarde Re 
seareh Paper No. I5S; by F. G. Kea 
aud W. E. laekion. 


d*”fi ed* outlined m^t be sharply 

emitted beams must be so modiflW so 
the beacon could be located at bends of 
an airway, and (d) it was necessary to 
develop a method by which more than 
one course could be served by one in- 
stallation. 


installed at Hadley Field and Qeveland 
in 1927 and 1928, was highly successful 
from a theoretical point of view and 
amply justified its adoption for installa- 

four improvements to be achieved before 
their complete practicality could be put 
beyond the realms of doubt; (a) 
methods must be perfected to prevent 
interference between adjacent ranges. 




Ay 


known, the two code signals emitted by 
the early beacons were International 
Morse for the letters a and n. 

Tests were also run using k and i, 
X and s, a and >, and a later series using 
d and u, and b and t>, different pairs for 
different beacons. None of these corn- 

original pairj and a system has finally 
been adopted using the old forms of a 
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1 distinctive grroups from due 


By c. 


tile singrals between intervals the dif- 
ferent stations arc easily distin^ishable. 
Further differentiation is insured by 
allocating frequencies to neighboring 
ranges at least 13 kc. apart between the 
assigned limits of 385 and 350 kc., as it 
was found that a spread of 8 kc, was 
ample for sharp tuning. 

The oilier difficulties have been sur- 
mounted only by recourse to the higher 
reaches of the radio engineers art, and 
both objects have been achieved. In 
general, two methods are adopted de- 
pending on the particular characteristics 
of the routes to be served. It has been 
founil p^sible to bend the beam through 

inductive resistance in the link series 
willi one of the ^niometer primaries. 
This procedure is generally adopted 
when the courses emanate at angles be- 
tween 45 deg. and 135 deg. When the 
courses make angles between 135 and 
180 deg., a vertical antenna is caused to 
radiate in lime phase with the radiation 
from the phantom loop antenna and the 
held intensi^ of the former double 
figure ol eight pattern is distorted, 


PREDICTING 
LANDING SPEEDS 


>1 = the change of induced angle of 

in feet, and ■ = influence coefficient. 
For the monoplane. S is equal to e. the 
coefficient of mutually induced dr 
which a chart of values is given 
report. For the biplane e is gi' 
the equation 

for a biplane composed of one of the 
wings of the biplane and its mirror 
image in the ground plane, o i — j- cor- 
responds to a similar biplane composed 
of the other wing and its image, and 
»i — f refers to a biplane composed of 
one of the real wings and the mirror 
image of the other. 

The above formulas, while theoreti- 


cluded that the 


ON THE SUBJECT 
OF DOPING 

AiaFLAKE Dopes, Dopikc, and Dope 
R oosi Requieemekts, by Gerald P. 
Young; Air Corps Information Cireidar 
No. 65S. 


guide in securing t 
and equipment for doping ani 
service airplanes, this circuli 
found of value by commerc 
facturers as well as by mil 

While leaving the sp^ilii 
ments for dopes and their a 
to the Air Corps specilications 
position of dopes in general is 
and the purpose of each const 


treme sesquiplane types, 

angle of attack of a monoplane 

Ct, s 

— -Ti. It may be deduced thi 


of the ex- 


loping s 


n for s 


:ribed ; 


M easured landing speeds of 
number of airplanes were con 
pared with the spe^ predicted froi 
basic aerodynamic theory, to determin 
with what accuracy such predictions 
could be made. 

The speeds at which several military 
biplanes landed were measured by the 
N.A.C.A. using synchronized recording 
(light instruments, namely, an air speed 


meter used as an air speed check, a 
to furnish wind speed data. 

Measurements, made at SUnford Ui 
versity, for four monoplanes det< 
niii^ the ground speed from a photo- nel) ti 

landing wheel, by the use of a motion- 
picture c.imera which operated at a 
known constant speed, by measuring the 
wind speed and fixing the still air land- 
ing speed at the algebraic sum of these 

It is known that upon approaching the 
ground there is a reduction of the in- 
duced angle of attack of the wings of 
an airplane which may be calculated 
according to the multiplane theory of 
Prandtl. This produces an increase of 
lift curve slope and a reduction of in- 
duced drag; it is therefore equivalent to 
an increase in the aspect ratio. The 
first step in predicting the landing speed 
is the cal^lation of this effective aspect 
ratio which is representative of level 
flight just above the ground. The re- 


gous derivation for the biplane gives 
~ Y"^y~K’ ^ “ aspect 

ratio of the real or equivalent mono- 
plane, R, — effective aspect ratio of 
real or equivalent monoplane near the 
ground, and K = Mimk's biplane 

The second step in the prediction is 
to develop a curve of lift coefficient vs. 
angle of attack for a wing of this aspect 
ratio. The curve is determined by 
means of the formula, a, as ot, 

^ 

sull scale (Variable Density Wind Tun- 


The 




• of the airfoil profile used in the 
airplane. In this formula a, = angle of 
atuck of airplane wing in degrees, 
a, = angle of attack of airfoil model 
tested (degrees) R, = aspect ratio of 
model tested, and R, =a effective aspect 
ratio of airplane wing (or that of equiva- 
lent monoplane). 

The third and Anal step is to substi- 
tute the value of the lift coefficient 
corresponding to the angle of attack for 
in the formula 


dope rooms . 


e taken 


oid fire 




2H' 


i V 


PCi.S 

feet per second. If' weight of airplane 
in pounds. P = densitv of air in slugs 
per cubic feet, = lift coefficient and 
S' = wing area in square feet. 

Comparison of the landing speeds pre- 
dicted by this method with the measured 


form the latter pan of the circular. 
Dope rooms should be isolated from 
other departments, and their construc- 
tion should be as nearly fireproof as 
possible. An exhaust system capable of 
promptly removing all flammable vapors 
and residues should be provided, care 
being taken that the airflow change 
direction as little as possible to avoid 
heavy deposits of residue. The dis- 
charge from the exhaust svstem should 




a locati 


will not endanger property. Every pre- 
caution should be taken to eliminate the 
possibility of sparks around the booth 
or in the exhaust system, the exhaust 
fan and ^ its motor Iwing particular 


mended that the first two coats of dope 
be applied by brush, but for the remain- 
ing coats application with the spray gun 
has beecn found to be the most satis- 
factory method. A detailed discussion 
of the requirements for spray equip- 
ment will assist in selecting suitable 
equipment. Suggestions are made for 
the care of the spray equipment, and a 
trouble chart is given to aid in eliminat- 
ing common sources of trouble. 

Under the heading of finishing metal 
surfaces, the method of cleaning is given 
particular attention, the sandblasting of 
ferrous parts and the washing of 
alumimun parts being recommended. 
For the priming coat the use of the 
ovemight-dry, oil-base, red oxide 
primer is recommended. Two coats of 
color over the primer is all that is re- 
quired to give a satisfactory finish. The 
materials for metal finishes should all 


? £i 
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Servicing Short Cuts 


FUEL AND 
OIL UNIT 


W" 


n be ove 


ms of SI 


looked. One of 
ms involved is to get gasoline 
I board without delay. With 
ties which must be handled 
operations, the Ludington 
Washington found that the 
pit-type gasoline pumping 
its were entirely inadequate. The 
iblem was solved by the installation 
an electrically driven pump capable 
:ring fuel to the wing tanks of 
son planes at the rate of 80 gal. 
. through a li-in, hose. The 
intire pumping unit is above ground and 
.< located in the open air just outside 


ordii 


ing apron. Fuel is delivered through 
75 ft. of flexible hose. Supply tanks are 
underground. 

At the present time oil is delivered 
to each engine tank by means of hand 
pumps, mounted on portable oil drums. 

place the hand pump by a compressed 
air system which will actually blow the 
lubricant in measured quantities from 

drainage is handled by means of a fun- 
net, and receiving drum mounted on a 
small dolly which is simply pushed into 
place below each engine drain plug in 
turn. Engine oil is now chang^ ^er 
every 20 hr. of service. At the moment 
no attempt is made to reclaim oil. but 
it is planned in the near future to install 
a suitable reclamation plant. 


PARACHUTES 
IN STORAGE 





Iriven off by the he 


the moisture 


STARTING POWER 
FOR THE SHOP 

T O insure that battery equipment 
will be up to its full strength when 
planes are in actual use. the Alhambra 
shops of the Transcontinental and West- 
ern Airways, Inc, are using an auxiliary 
.system for starting engines during the 
time that they are being serviced. This 
is accompli^ed by mounting storage 
batteries and a' transformer unit on a 
hand truck which may be moved from 
plane to plane. Most engines start di- 
rectly from the battery current, but a 
few use a.c. for which current is sup- 
plied direct from a service outlet 
through the transformer. 


PORTABLE 
RUN-IN STANDS 
gEVERAL Pacific Cloast e^ne over- 
stands on truck bodies in such a way 
that the unit is independent of any fixed 
plumbing or wiring and may be moved 
easUy to any desired location. This 
equipment makes it possible to take an 
engine directly from a plane and trans- 
port it to a shop some distance away, or 
to take an overhauled engine from the 
shop and remove it to a more secluded 

also be transported from one place to 
another with the minimum trouble or 
likelihood of damage. After run-in the 
engines may be trucked into shop where 
overhead crane facilities are available 
to assist in installation into the airplanes. 
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GERMANY’S 
AIR LAWS 


Deutsche LurrEAHRTcESETZCEBUNc bx 
Dr. Alfred H'egerdI, I'erlag Gebr. Ra- 
deltii; Berlin, 1930; M. 9J0. 


T he {irogressive development of 
aviation since the war created new 
legal problems which required adequate 
legislation. Nearly all important coun- 
tries in the last decade not only sub- 
scribed to international conventions, 
bat enacted special legislation to deal 
with the new machine. Germany, no 
less than other countries, produced such 
legislation. 

It has become traditional to expect 
thoroughness and comprehensiveness 
from a Cierman. In Dr. Wegerdt's 
recent bonk "German Air-Navigatioit 
Law" (he tradition is fully maintained. 
The book is a logically arranged com- 
pilation of fundamental laws, statutes, 
enactment.*., decrees, treaties, conven- 
tions, etc. together with occasional 
annotations, all of which relate to Ger- 
man aviation from the inception of the 
German Republic until the end of July. 
1930. 


The principle of centralization is evi- 
dent as one reads the air-commerce act. 
The work of the state and federal offi- 
cials is coordinated. Regulations are 
uniform. The problems that we face 
in our country due to lack of uniform 
state legislation and divergence between 
state and federal standards in aviation 
do not appear to exist under the Ger- 
man law, although Germany is a fed- 
erated rcf*ublic. 

Sections 19-30 inclusive of the Ger- 
man Air Commerce Act discuss in con- 
siderable detail the question of liability 
and damages arising out of accidents 
involving aircraft. The amount of 
^mages an injured party may recover 
ts limited. The statute also provides 
for indemnity bonds on part of owners 
of aircraft. It is significant that this 
legal phase is given special legislative 
attention. It is a recognition of the 
unique character of legal liability in- 

In out country, we have no such 
enactments, but r^y on the principles 
of the common law to determine ques- 
tions of liability and damages in aero- 
nautical iiccidents. Naturally, a certain 
amount of injustice is bound to follow. 
Even in England, the home of the Com- 
mon Law, thw is legislation relating 
to torts resulting from aircraft. 

No doubt Germany is as strong an 


advocate of the theory of national 
sovereignty applied to air space as are 
the other nations. This is fully ex- 
pressed in the treaties with other coun- 
tries, Apparently this theory is not 
extended to the states comprising the 
Reich. Federal authority is paramount. 
State officials are oblig^ to carry out 
tlie federal laws. Air navigation emu- 
lations are enforced intrastate as well 
as imcrstaie. Conflict between federal 
and state jurisdiction appears to be 

Section 2 of the German .^ir Com- 
merce Act gave Germany the opportu- 
nity of placing difficulties in the way 
of her former enemies in air navigation. 
Elesiring to avoid (he difficulties, the 
allied nations removed many of the bur- 
densome restrictions contained in the 
Versailles Treaty, and thereby enabled 
Germany to develop aeronautically with 
rapid strides. 

Dr. Wegerdt in a footnote explains 
the German attitude and justifies the 
action of Germany toward the former 
enemies on the theory of sovereign 
rights. 

Excluded from the Interiuitional Com- 
mission for .-\ir Navigation. Germany 
was obliged to enter into separate 
treaties witli the European countries 
for purposes of international air navi- 
gation. The full text of alt these treaties 
is set forth. The provisions embodied 
therein are very similar to that of the 
CINA. Likewise, the air navigation 
regulations, with few exceptions, are 
•similar to those imemationally accepted. 

The book is divided into seven major 
divisions, has a well-arrangcrl table of 
contents, indices, and chapter headings- 

To those interested in aviation this 
work is of considerable value, and we 
are indebted to Dr. Wegerdt for his 
comprehensive and logical compilation 
of a growing body of new law. — E uas 


GROUND COURSE 
INTRODUCTION 

Pbepasino fob AviATtotr, by Lieul. 
Folney C. Finch, U.5.N. (retired); 
Simmons-Baardiiian Publishing Cam- 
pany: 45S pages: S4- 

A lthough this book is presented 
as an introductory text for senior 
high school, junior collme and ground 
school aviation courses, it i.s so well 
written and so fundamentally sound 
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that draftsineii, mechanics and all those 
associated in aeronautical activities, can 
profit by reading it. The book is con- 
spicuously free from "padding,” a fault 
often associated with elementary texts 
ot: aviation. It is refreshing to find it 
devoid of wordy descriptions of obsolete 
or antiquated constructions, practices or 
equipment, held over from earlier 
editions. 

The subject matter includes; the 
principles of flight: materials, design 
and construction, maintenance and rig- 
ging, power plant selection, insUllation 
and maintenance; fuels and lubricants; 
propellers; seaplanes, flying boats atid 
amphibions: autogiros; parachute main- 
tenance; navigation; and airports. All 
the material is from recent sources, and 
the discussions represent current prac- 

In conclusion, the book reflects a 
mature experience not only in matters 
aeronautical, but in their clear presenta- 
tion to those contemplating the field for 
the first time. It is regretted that the 
line drawit^s utilized do not better re- 
flect the fullest development of drafting 
technique, as their amateur appearance 
detracts from an otherwise excellent 
set-up. — JoHK F. Haboecker, Nasial 
Aircraft Factory. 


A WAR PILOT 
GIVES ADVICE 

Zoom, by George R. H'hile; Longmans 
Green <5* Company; 2S2 pages; $1J0. 

A CURIOUS book. It was intended. 

according to the foreword, to be a 
primer presenting fundamental facts re- 
garding flying and aeronautics, baser! 
on the author's experiences. The book 
turns out to be elementary, but not in 
the way intended. Anecdotes, advice, 
examples, and flying precepts are 
thrown tt^ether in such an amateur 
fashion that the result is extremely 
amusing to anyone at all acquainted with 
aviation, but not at all instructional. It 
is recommended to all experienced air- 
men for the laughs it unintentionallv 
provides. — C harles H. Gale. 


RADIO APPLIED 
TO AVIATION 

Aircbaft Radio, by Byron F. Eddy: 
The Ronald Press. Ne^^■ yort: 284 
pages; $4.50. 

T his is an excellent text or refer- 
ence book on fundamentals of air- 
craft radio. The author bases the book on 
his years of experience as an instructor 
in naval and commercial ground schools, 
and addres.«es it primarily to the average 
student encountered in those schools. It 
is valuable, too, of course to members of 
every branch of aviation, as well as the 
layman. 
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Comprehensive, though not exhaustive, 
it describes fundamental principles of 
electricity and of electricity as applied 
to radio, describes construction and 
function of the radio tube, the radio 
telegraph and radio-telephone set. and 
of various aids to aerial navigation 
(such as Che radio range beacon), ex- 
plains methods of installing radio aboard 
aircraft. Statutes and r^ulalions per- 
taining to aircraft radio are also set 

Wire plans for various radio instal- 
lations illustrate the text, which is writ- 
ten in a lucid and entertaining style. It 
is a very worth-while addition to any 
aeronautical library. — Charles H. 
Gale. 


THREE BOOKS 
ON THE ELEMENTS 

Skycraft, by Augustus Post; Oxford 
Unwersily Press, New For*, 1930; 
$3.50. 

M r. post and his publishers have 
achieved an extremely attractive 
book. Frankly designed for the youth 
of the country, it is beautifully printed 
and illustrated, and is written with a 
rare consistency of viewpoint and tech- 
nical level. The author is particularly 
fortunate in his rich background of per- 
sonal aeronautical experiences which 
have enabled him to enliven his de- 
scriptions. 

The larger part of the volume is of 
course taken up by elementary prin- 
ciples and parts of the airplanes. It is 
possibly a little too thorough as it de- 
velops some of the more basic matters, 
such as the action of the controls. It 
is generally no more necessary to ex- 
plain such things to a modern vouth 
than it is to explain the steering of an 
automobile to the same audience. The 
chapters on the Parachute, Gliding and 
Soaring, the Free Balloon, the Dirigible, 
the Weather, and Airports, are especially 
acceptable. 

The book closes with a chapter on the 
future which is one of the soundest I 
personally have yet encountered. It is 
a pleasure to learn that someone who 
has had 25 years of Intimate contact 
with aeronautical developments can pre- 
serve a sane and technically supportable 
hope for more developments to come, 
and not fall into one of the extreme 
positions of hopeless grousing, or 
Gcmsbackian futuraing, which are held 
by so many of us with a quarter or a 
half of his experience. 

I would like to express a hope that 
Mr. Post might undertake a book, in 
which his background could be even 
more directly useful, than it was in the 
present volume, such as a complete his- 
tory of aviation from 1906 to 1914. A 
mere assembly of, and commentary, 
upon, the photographs of pioneer flights 
and flyers, which are decorated with 
his distinguished and distinguishing 
'•card in the fore or background, would 
be almost exhaustive for that period. 
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Everymaks Book op Flying, by 
Orville N. Kneen, B.Sc.: Frederick A. 
Stakes Company, New York. 1930. 

A fter fifteen years or so of general 
engineering experience Mr. Kneen 
enroll^ at the New York University 
school for ground school instructors. 
Convinced of a need for a textbook 
which might be used for the ordinary 
civilian, non-flying, ground school, or 
read by the type of person who might 
enroll in such a course, he has produced 
this volume. 

A ground school of the above type 
presents one of the most difficult set-ups 
in the entire field of pedagogy. A huge 
subject, largely technical, delivered to a 
marvellously uneven audience conuin- 
ing everything from successful lawyers 
to problem children, and back again to 
cigar store salesmen with inventor com- 
plexes. I am afraid Mr. Kneen's book 
is more of a mirror, than a solution for 
the troubles of the university extender, 
and the teacher pilot. 

The subjects treated historically in 
the book, and there are many, would 
form the nucleus of a pretty good his- 
tory. The technical parts are sound, 
though the page which explains plus, 
minus, and equal signs is a little ele- 
mentary even for a ground school. 'The 


descriptive matter is 
been industriously couecteu. it migttt 
well stand alone. 

Nevertheless the combination of the 
parts is confusing and the inspirational 
matter which the author uses as his 
matrix rings a bit hollow in the present 
era of unemployment. The book abounds 
with such exhortations as; “Go aloft, 
young man. and grow up with the in- 
dustry!” "We live in an epoch-making 
day that our children will envy. Yet 
(hey no doubt will travel six miles or 
more above the crowded traffic lanes 
of the earth. In air machines unbeliev- 
ably large, they will speed through the 
upper stratosphere (sic) where neither 
storms, fog, nor ice will hinder their 
winged vehicles in the aerial age that 
is dawning.” 

And finally, may we not someday call 
a general halt on quoting poetry in aero- 
nautical textbooks, especially poetry 
written before the era of airplanes by 
authors, who had something quite differ- 
ent in mind- Mr. Kneen opens his vol- 
ume with some verses beginning. "Hur- 
rah for the wings that never tire.” and 
closes with Tennyson’s "Locksley Hall.” 
If this doesn't stop, I am going to write 
an article on wing ribs and work in 
verbatim the scene depicting the crea- 
tion of woman from the Book of 
Genesis. — D aniei. Sayrs. 
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More Power to the Light Plane 

To THE Editor : 

The writer believes that all serious 
readers of Aviation will congratulate 
Mr. E. P. Warner on his prophecy for 
the year. It certainly is a very logical 
analysis upon which to base the year's 
pre^am. And if he is right, let us not 

The light plane has an excellent op- 
portunity to fill its quota of 500, due to 
the fact that a foundation is gradually 
being provided for it to build upon, — 
light, reliable and low-priced engines. 

Engines for this class should be of the 
unit type, with all the accessories self 
contained. The oil system should be 
built-in complete, carburetor mounted 
low, and a cockpit starter provided. 
This simplifies the installation and re- 
duces to a minimum one of the greatest, 
primary causes of powerplant failures, 
"poor plumbing." Reduce the plumbing 
to a single, simple, straight and a welt 
engineered fuel line, and the result will 
be greater reliability and safety. 

So much for the powerplant and now 
a few comments on lightplane design. 
Lightplane desigrt requires the highest 
type of engineering skill and ability. 


Strength and rigidity must he designed 
into a light weight structure, to afford 
Icm flying speed, stability, and good 
visibility. These, in conjunction with 
a neat and artistic layout, will create a 
desire for ownership. 

More pow'er to the "flivver of the 
air.” A. Welunoton Cook 

Washington, R. 2. 


A Sale Lost 

To the Editor: 

Having done some little flying about 
ten years ago. it is only natural that 
I should be interested in this new in- 
dustry, and have followed its footsteps 
closely through the pages of your 
magazine and others, as well as visiting 
air meets and shows whenever and 
wherever possible. 

The different view points of men 
playing leading parts in ^e development 
of the industry, as set forth from time 
to time on the pages of Aviation, have 
held my attention just as much as the 
technical developments, especially on ac- 
count of their variance. 

I would like to fly for pleasure with 


line of business, and would greatly pre- 
fer to use a sinaU. economical plane. 
Of course, during the past f^ months 

have l>een developed and put on the 
market for less than $2,000, but the red 
tape necessary to leave she ground 
I^ally in >our own ship is. in my mind, 
ridiculous- For any form of eommer- 


My 




» lar. 


still V 


, ther 


rather 


dred-< of stretches along diese 

as it could li arranged to have t 
that would provide a different < 
Tile cost of these areas wc 


Stout who suggested the use of simple 
types of training ships, and a system 
whereby anyone not blind or drunk could 

dollars ami get that much instruction 
without a lot of rigmarole. 

A coupir of years ago, a friend and 
I decided to purchase a plane jointly. 
We traveled several hundreds of miles 
to visit shows. We looked at various 
exhibits, and in some cases were even 
allowed to touch a plane without a re- 
allowed to crawl into a cockpit to ascer- 
tain visibility and the other things you 
naturally want to know about a plane 
before you buy it. We were very much 
usted. There is no other 


s that?" 

How > 
■W 


schools either have : 


corporation and finally hi 
“I wonder if the people in this industry 
think the public is a bunch of saps, and 
are going to come up. look at a plane 
from a distance of ten yards, and then 
lay down a check for from three to ten 
thousand dollars." 

And. as the saying goes "so we spent 
the hundred thousand dollars," but not 
on a plane. We bought a speed boat. 

W. E. Walton, 
LoAghOTHt, Pa. 


definite signs that the exhibi 

shows are banning. to look at things 
in a sligiitly different lighL Compare 
the opinions of some of the sales man- 
agers in their letters discussing the De- 
troit show published in Aviation for 
April IWl.— E d.] 


Boild Airports With Hi^ways 

To THE EoiToa: 

Every state in the Union is building 
a network of fine roads. Airports, as 
everyone knows must be accessible, if 
the general public are to make fre- 
quent use of them. It seems quite pos- 
sible to tie the two together. TTie state, 
at a minimum of expense, could pur- 
chase a wide strip of ground paiididing 
the right of way, and surface it at the 
time the highway was bring buih. 
Power lines are almost always present 
along such roads so the lighting prob- 
lem would be simplified. Telephones 
would alto be at hand. There are buo- 


h pilots weighing 17(1 lb. 
1 were actually 111 , 6, and 
'me loaded 


mem and two pilots weighing 2 Utl H>. 
each, as required by the Army barely 
satished Department of Commerce tig- 
an“’2.86."^'' •*•6:’. 

U'ho is to blame for this situation? 
Certainly not the manufacturer. He has 
merely been trying to build an airplane 
that is a combination racine automobile, 
sport roadster, deli 


t the 


uck and school 
ir school’s in- 


mied for inspection might cause one 
> say, "That is a good training plane." 
And the listener might well ask, "Why 


muld you answer the question, 
are the qualifications and char- 
ics of a good training plane?" 
ou will say. “(pinions differ." 

But w/iy do opinions differ? Quite 
issibly the answer to this question re- 
lals the reason for the diversified air- 
aft now being offered to air schools 
■r training purposes. Commercial 


Training costs are admittedly high 
In an effort to lower them, the schoo 

ment and then demands that the shi| 
submitted be a combination of all tht 
varieties of airplane now known. As i 
result, airplanes are being used that an 
hopelessly inadequate for efficient 


ind 


for any specific purpose in an effort to 
pull additional revenue through their 

The training division of the United 
States Air Service has made an exhaus- 
tive study of pilot training. Out of 
their fifteen years of experience has 
come an understanding of the problem 
of airplane selection. Their experience 
has not been duplicated or even ap- 
proached by any commercial aviation 

quirements^of an airplane to be used for 
student training are universally accepted 
without question. 

Recently the market was searched to 
find commercial aircraft that met all of 
the requirement for a training plane as 
enumerated in U. S. Army Specifica- 
tion No. X-1669, Dec, 12, 1929. Not 
irplane on the market compli^ 


had other characteris 
of an approved type, but none came 
anywhere near meeting all requirements 

A careful persusal of this latest Army 
Training I^ne Specification whife 
cheeking over the design, construction 
and flight characteristics of a so-called 
training plane (selected at random) will 
result in some startling disclosures. 

Too often these airplanes have been 
advertised as "Built to Army Specifica- 
tions." A check-up indicates that some 
one or two features satisfying Army 
standards have been incorporate in the 
design, whereas all of the rest of the 
characteristics are sericmsly out of line. 

One manufacturer claimed for bis 
product "Load factors to government 
specifications." Upon investigation it 


A combination racing automobile and 
delivery truck would not be expected to 
win in competition with cars built ex- 

with a box body make a comfortable 
pleasure vehicle. 

Why then expect satisfactory results 
from an airplane that is a “jack of all 
trades ?” 

Manufacturing ecoivomies effected 
with a sacrifice in structural strength 
and niggedness invariably inflict losses 


1 the 


rough < 
s far above the si 


One ‘school operator paid six hundred 
dollars for parts, one hundred twenty- 
two dollars for flying expense, forty 
dollars pitot's pay and was forc^ to do 
without his airplane for twelve days, all 
in his first month of ownership due to 
inherent weakness of the landing gear 
members. Actually his attempt at econ- 
omy was instead a costly sacrifice. His 

The obective of the ‘Training Divi- 
sion of the U. S. Army is to secure effi- 
cient, accurate, Chorou^ly trained pilots 
at the least possible cost 

Experience has proven that better, 
more economical training can be ac- 
complished in airplanes of certain defi- 
nite specifications. Commercial schools 
would do well to profit by the Army’s 
es^rience and demand that aircraft sub- 

A.S. Spec. X-1669 in its entirety. Time 
of instruction will be materially short- 
ened. the efficiency of the graduated 
student will be increased, and the main- 
tenance cost lowered considerably. It 
naturally follows that the school’s ap- 
peal to new students will be enhanced, 
and profits certainly will be increased. 

Eventually all commercial air schools 
will confine their training activities to 
ships especially designed for the pur- 
pose. When some air school’s far- 
sighted executive adopts this policy, he 
wilt find aircraft manufacturers ready 
to meet his most exacting requirements, 
K. R. Westover 
Battle Creek, Michigan 
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Tbe Buyer’s lx»g Book 


Shielded spark plug 

A new spark plug, built 
general specifications : 
plugs which have been standard e' 


pletely : 




ference has been announced by the 
Corporation, 136 West 52nd S> 
New York, N. Y. The plug is mic 
sulated, and has a standard core 
hexagonal fittings so that it ma 
r^dily serviced with standard i 

a threaded elbow terminal which a 


Wrenches 

O NE-THIRD less bulk and twice 
the strength, as compared with their 
old style wrenches in equal capacity is 
claimed for a new line of Crescent ad- 
justable wrenches manufactured by the 
Crescent Tool Company of Jamestown. 
K. Y. These tools are the adjustable 
open-end variety and may be obtained 
in 6, 8 or 10-in. sizes.— Aviation, June. 
1931. 


Lined tubing 

PARTICULAR interest to manu- 
bcarlngs should be a process for lini^ 
Steel tubes with certain non-ferrous 
metal, recently announced by the De- 
troit Seamless Steel Tubing Company of 
Detroit, Mich. The lining materials are 

deposited centrifugally at eleval^ ti 


peratures, and I 


i have 


iding of the 

IS secured. Practically all kinds of bear- 
ing material may be thus deposited in 


steel Cubes in stock lengths up to 16 ft. 
This system offers an economic method 
of manufacture for standard sizes of 
steel backed bearings. Aside from the 
use as bearings, steel tubing may be 

a wide variety of purposes. — A viation, 
June. 1931. 


Revolution counter 

I T WOULD not seem illogical to com- 
pare the total life of aircraft engines 
on the basis of total number of revolu- 
tions, rather than total hours flown. An 
instrument for rostering the full num- 
ber of revolutions made by an engine 
has been marketed by Veeder-Root, 
Inc., of Hartford, Conn., in their re- 
cently announced "Rev-meter." The 

manently attached to the engine. It is 
geared to register one flgure for each 
10,000 crankshaft revolutions and will 
record over 9,000 hrs, of normal use 
before repeating. Its weight ranges 
from 1 1 02 . to 1 lb. 8 oz., depending 
on the engine installation. — Aviation. 
June. 1931. 


Coil and vibrator 

A COMBINATION coil and vibrator 
to supply a continuous spark to the 
liooster terminal on battery distributor, 
or magneto for starting has been placed 
on Che market by the Delco Aviation 
Corporation. The unit is design^ to 
operate with a 12-voIt battery and 
weighs 13 oz. complete. — Aviation, 
Jane. 1931. 


Light relay 

O PERATION of aeronautical ob- 
struction lights by a photr^ectric 
cell and relay system is now offered by 
the General Electric Company. The 
CR750S-A2 photoelectric relay is a 
device which incorporates a photo-dec- 
cric tube, a sensitive relay, a contactor 



and an amplifying tube. This equipment 
may be used wherever any important 

be easily tended by personnel — Avia- 
tion, June, 1931. 


Screw extractors 


0"J 


Switches 

T he Dele 
Da; 


most annoying things 
C be faced by the me- 
moval of broken screws 
rful set of drills and ex- 
s purpose has been an- 
Greenfleld Tap and Die 
Greenfleld, Mass. The 

;ly, and they are also 
—Aviation, Jane. 1931. 


Ohio, 

o therm 




cently 


engined planes. They are designated 
A.F.-lOOl and A.F.-1002, respective! 
These switches are arranged for i 
strumenC board mounting, and wet) 
6 oz. each.— Aviation. June, 1931. 


Wheel finisher 

T O SERVE the demand for wire 
wheels for the automotive and air- 
craft industry, the Ex-cell-O Aircraft St 
Tool Corporation of Detroit, Mich., has 
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Side Slips 

By ROBERT R. OSBORN 


desired und placed on tile market a 

wheels and brake drums. The machine 
i$ equipped for boring and turning to 
diameter, forming two peripheries and 
machining the hub face on wire wheels. 
It is full ball bearing equipped and is 
driven by electric motors contained in 
the base. The table is driven by means 
of spiral licvelled gears. All working 
parts are enclosed and the general con- 
struction of the machine makes for 
maximum rigidity. All control levers 
and starting buttons are conveniently 
located for the operator. Sixty-five to 
70 wheels per hour can be handled by 
this machine. — Av:atiox, June. 1931. 




Kcynatdi Electric Coi’i/'any. Line 
Hashers, signalling devices, and color 
hoods for electric lights are described in 
Bulletin No. 49. issued recently by the 
Reynolds Electric Company of 2650 
West Congress Street. Chicago. Ill, 
young Radiator Company. Booklet No. 
H-1230. di-scribing a complete line of 
unit heaters for building heating has 
been issued by the Young Radiator 
Company of Racine. Wis. Heating effi- 
ciency tabulation and installation dia- 
grams are included. 

The Taft-Pcircc ManitfaeUtring Com- 
pany. A bulletin describing a number of 
gages and fixhires for tool makers and 
others engaged in work where great ac- 
curacy is essential, has been received 
from the Taft-Peirce Manufacturing 
Company of Woonsocket, R. 1. 

The Timken Roller Bearing Company. 
A publication which should be of in- 
terest to anyone having to do with selec- 
tion of roller bearings for any purpose 
has been received from the Timken 
Roller Bearing Company of Canton. 
Ohio. It is in loose leaf form, and in- 
cludes a great deal of information on the 
selection and installation of roller bear- 
ings. with detailed information on all 
styles and sizes of Timken bearings. 
Cronse-Hinds Company. Bulletin No. 
22IB. describes a full line of threadltss 
condulets, couplings, and connectors for 
rigid conduit and electrical metallic tub- 
ing, manufactured by the Crouse-Hinds 
Company, Syracuse, N. Y. 

Aircraft Radio Corporation. Bulletin 
B. entitled “Aircraft Radio Receiving 
Equipment" has been received from the 
Aircraft Radio Corporation. Boonton, 
N. J. This bulletin describes in full the 
line of Stromberg-Carlson radio receiv- 
ing equipment for airplanes, and in- 
cludes Ihe general installation arrange- 


S OME of the new wild west airplane 
story magazines arc unintentionally 
very funny. Mr. hf.B.S. of Port Huron, 
Mich., apparently has been researching 
in that field lately, so we'II turn the 
platform over to him for a few 

"Our flying servia bmng closed for 
the winter months and time hanging 
heavily on my hands I chanced to pick 
up one of these "blood and thunder" 
aviation magazines. To say the least 
and certainly putting it very mildly, I 
was amused at the gross Ignorance of 
the authors in regard to the actions of 
an airplane in flight. I am quoting a 
few examples in the hope that they 
might malM choice reading for pilots 
and other persons having at least a 
faint idea as to how an airplane files. 
Following are a few of the intricate 
maneuvers ; 

■“No: there was the field! But 
several tall pines stood before him and 
a clearing. Jim tried to bank slightly 
to avoid them but found that he lost 
altitude. So he had to take his chances. 
Just before he reached the fringe of 
higher trees, he pulled his stick back 
suddenly. The nose rose, clearing the 
trees. And before the plane could back- 
sKp. Jim pushed forward quickly on the 
stick, and the plane pancaked. A fish 
tail saved him from burying the prop 
in the ground. He found that the fish 
tail and the pancake had practically 
frozen his ship in space and it fell the 
remaining few feet to the ground, 
striking with all the sudden impact of 
a feather.’ This was in reality quite a 
feat. The writer didn't mention the 
fact, but Jim must have had an ice 
pick concealed somew'hcre. otherwise I 
cannot understand how he got down to 
the ground after being all frozen up. so 
to speak. If Jim had used the small 
breakfast sausages and waffies with 
maple syrup I really believe he could 
have made a record for short landing.s 
at night. Personally, fish tails would 
give me indigestion and pancakes are 
also heavy on the stomach and svhat with 
being frozen in the air I w-ould much 
prefer the waffles and sausage. I would 
also like to be able to pancake a ship 
and land like a feather. Whenever one 
of my students pancakes, the resulting 
bump is yen' much unlike that of a 
feather wafting gently to earth. I might 
add that any stalled landing that I have 
ever made was anything but feather- 
like. Here is a new idea in side slip- 
ping; 'His heart tightening as though 
with cold. Brad kicked left rudder and 
pushed his slick hard over to the left. 
He side-slipped for perhaps a thousand 
feel sliding out of those funnels of 


fiame that were slashing at his wings!' 
Somehow I do not lieheve in that 
method of side slipping ! Maybe Brad 
was left handed, I don’t know. 

"The following extract takes the hand 
embroiderer! whiffle valve: ‘Bing was 

maneuvering like a madman • • • but 
he was limited in his movements by the 
fact that Jim wasn’t strapped in the 
fore cockpit and too steep a bank would 
throw the hoy out into space.' Maybe 
the high-flying author was thinking of 
an outside vertical bank or some other 
durn fool maneuver? 

".Also here’s a new way to do a falling 

leaf, • it tumbled down through space 

like a dizzy bird fright, if they are 
speaking of the author) Jim 

clutched wildly at the safety belt * * * 
and the monoplane tumbled over and 
over in a falling leaf 1' For myself I 
would not care for this type of falling 
leaf unless the ship be furnished with 
one of those scats like they have on a 


Our Hangar Flying Department 

An amusing story that has no 
parallel in the annals of aviation 
winged its way across seas recently, A 
plane had crashed at the Royal Air 
Force aerodrome, and the personnel 
rushed to the scene, of the wreckage. 
First in the sprinting column was a 
Ieve1-liea<led airman, armed with wire 
cutters, who swiftly burrowed into the 
fuselage and nroce^ed to cut his way 
into Ihe imprisoned crew of the luck- 
less ship. Close at his heels was a 
medical officer attached to the staff of 
the aerodrome. He too carried the 
tools of his trade, and went into action 
without delay. 

Seeing a man in the R.A.F. uniform 
apparendy struggling to work clear of 
the wreck, the medical man selected a 
hypodermic syringe from his kit, thrust 
its sharp tip into the struggling man 
at the nearest Spot, and administered a 
life-sized shot of dope to quiet his 
victims struggles, and to facilitate his 
rescue from the tangled web of wires 

When the ambulance rushed away 
with its load of casualties of varying de- 
grees. the onlookers, checking up, were 
mystified to find that the total exceeded 
the full complement of the plane’s crew 
by one. History has not recorded the 
sensations of the R.A.F. wire cutter 
man. bent on his errand of mercy, when 
a burning sensation assailed him, nor 
his pungent remarks when he woke 
between the sheets of his hospital bed. 
— ContrihutctI hy Col. F.E.E., U.S.M.C.. 
Washington, D. C. 


Here is STABILITY 


for airplane landing 
wheels 



Stability is one quality landing wheels need 
above all others. 

The principle that has been the standard 
of stability in automobile wheels for thirty 
years is now performing the same function 
in airplane wheels — Timken tapered roller 
bearing construction. 

Here you have the very essence of stability. 
Line contact of rollers for maximum support 
and resistance to the heaviest radial loads 
and shocks. Tapered construction for full 
protection against the severest end thrust. 
Friction elimination to prevent axle wear 
and consequent looseness. 

Planes with Timken-equipped wheels are 
swifter in take-off . . . surer-footed in land- 
ing . . . brakes operate more smoothly. When 
rudder control is lost through deceleration 
of speed, Timken-equipped wheels help pro- 
tect your ship against ground looping ten- 
dencies and keep her rolling straight and 
true on your selected line. 

They are being used on all types of planes 
— from tiny single seaters to mighty trans- 
ports. The Timken Roller Bearing Com- 
pany, Canton, Ohio. 


A Aoiier 

BEARINGS 



THE CHOICE OF 

ROOSEVE1.T 
AVI ATIOBf 
SCHOOL 



The moat effective lubri* 
cant the market affords, a lobricant which would insure 
depen<Iably perfect engine operation under every poa> 
aible temperature condition at the lowest possible cost: 
was the demand of the trained pilots of the Roosevelt 
Aviation School at Mineola. And they chose Texaco 
Airplane Oils. For more than eight months Texaco Air> 
plane Oils have been used at the Roosevelt School, one 
of the oldest and largest flying schools in the conntry 
and holding the highest Government rating. 

• Ask any pilot who uses Texaco Airplane Oils what he 
thinks of their performance. He’ll tell you the reason 
forTexaco success in the air— pei^ec(^_ying »ati$faction. 

• Texaco Airplane Oils in four grades to suit every 
engine condition, with Texaco Aviation Gasoline and 
Texaco Marfak Grease, the unusual rocker-ann lubricant, 
are available at the principal airports of the conntry. 
THE TEXAS COMPANY. 135 EAST 42od STREET, NEW YORK CITY 


AVIATION 

Jane. 1931 


a 



ItKmT THK Sll»i: OF 

FVKKV AlltWHFKI. 

THE ANSWER TO 

CORRECT 

EVFLATIOIV 


T he reason that Goodyear has 
put such amaring safety into 
Airwheels is the fact that these 
big soft rolling cushions operate 
at lou) air preuure. 

That's why they can roll a plane 
safely over plowed ground — or 
sand— or snow— or mad. 

That’s why it is almost impow- 
sible to drag a wing i'j a ground 


loop — and why yon can make a 

inflation, of conrse,iB governed by 
the weight of the plane. And over- 
inflation makes these tires only a 
little safer than ordinary balloons. 

But now^yoD can judge the 
inflation automatically. On every 
Airwheel there is a circumfer- 
ential ridge of robber — and you 


inflate the Airwheel until this infla- 
don rib just touches the ground. 

Only Goodyear can give you 
Airwheel safety, and the extra 
safeguard of the new roller-bear- 
ing Airwheel brake. 

For engineering data, write or 
wire Aeronautics Department, 
Goodyear, Akron, Ohio, or Los 
Angeles, California. 


IWkefii vou frugf aa nenr »M/» »g»^ctfy 
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IMG IM RUBBER FOR THE AIRPLANE 
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S TEEL SHEETS fill a growing and impor- 
tant place in the equipment maintenance of 
the aviation and transportation systems of this 
country. For this reason, American products are 
built upon these basic and essential elements: 
Research — which is constantly functioning 
through the laboratories. 

Correct Materials — which must pass stringent 
tests and critical inspections. 

Exacting Manufacture — that is closely controlled 
and is combined with skilled craftsmanship. 

It is to your interest to spwcify high gjade American 
Sheets for stampings and metal parts; also for hangars, ihops, 
sheds, culverts, and all uses to which sheet metal is adapted. 


AMERICAN Blue Annealed, Black and 
Gah aniaed Sheets, Full Finished Sheets, 
Keystone Ruat>resiiting Copper Steel 
Sheets, Culvert, Tank and Flume Sheets, 


Galvannealed Sheets, Formed Roofing and 
Siding Products, Tin and Terne Plates, 
Black Plate, Special Sheets for all purposes. 
Stainless and Heat Resisting Steel Sheets. 


^erican Sheet aiid Tin Plate Company 

General Offices: Frick Building, PirrsBUReH, Pa. 
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SERVING THE WORLD’S LONGEST 



PAN AMERICAN AIRWAYS ... a 
22,000 mile oirliue spanning 32 coun- 
I ries and coloniesof Centra] and South 

abroad os the leading independent 
transport operator of the world * 
The high standard of ita extensive 
equipment may be judged by its 1930 
record of 99.67% efficiency and reg* 
ularity of schedule for nearly 7,000,. 
<KI0 miles of flying, with 80,000 pas- 
^engers, and 580 tons of maiL On iu 
route from Miami, Fla., over the West 
Indies and the great East Coast Route 
to BuenosAires,throngfa service is ren* 
■tered by a fleet of twenty.poasenger, 
radio-equipped CONSOLIDATED 


COMMODORE flying yachts, with a 

cruising range of 1,000 miles at more 
than 100 mil es an hour. From Miami 
to Cuba, to Kingston, Jamaica, to the 
Canal Zone, a total of abom 1,100 

miles, there is one over-water flight 

of 650 miles * Transport equipment 
problems differ only in detail. For 
heavy dnty, or major transport oper- 
ations wherever there is water. The 
COMMODORE points the way to 
profits. In passenger conveniences, 
spacions, luxurious cabins, wide 
aisles, and ample headroom. The 
COMMODORE is unsnrpassed. De- 
tails of the Commodore's opeistlDg 
economy will be sent on reqnesL 



CONSOLIDATED AIRCRAFT CORPORATION • BUFFALO, NENTYORK 


rs.csRA imic LSUir 








ALL TRAFFIC AND OPERATING DETAILS OF THE LUDINGTON 
LINE ARE INSTANTLY TRANSMITTED BETWEEN AIRPORTS BY 

TELETYPEWRITER SERVICE 


Houilt flying schedules of the Ludiogton Line 
between New York and Washington call for eight 
planes in the air at the same time. To operate the 
line at peak efficiency, Teletypewriters* connect the 
New York and Washington offices, and the airports 
at Newark, Camden CPhiladelpbia), Baltimore and 
Washington. These are used to transmit all admin- 
istrative matters, instmcticKis, dispatches, passen- 
ger reservations, accounting and auditing reports 
and, in &ct, everything which has to do with 
operation. 

"I don’t sec how we could operate without the 
service," says Gene Vidal, Executive Vice- 
President. "It would be too expensive other- 
wise. Take just 


reservations. Teletypewriters enable us to adjust 
accurately our passenger space out of each city. 
They mean greater revenue, for we would lose 
passengers were we not able to work so quickly. 
And although hundreds of messages are exchanged 
each day between the connected points, no special 
operators are required." 

Your local Bell Telephone Company will be 
glad to show you how Teletypewricers can serve 
jattr business equally well. 

* TiUtyfewrUfrj an maebimt nnaMmg a rJima ry tjftminrs. Tiaj 
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OUT WITH THE STOWAWAY I 


IS 


THROW MR.WAMIN OUT OF YOUR PLANES I 



QUAKE RESTATE 

|n 

THERE'S AN 

EXTRA QUART 

1 MOTOR OIL 

jPi 

Of LUBRICATION 

IN EVERY Gallon 
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Better Plane at Lower Price 


Stinson %995 



215 H. P. 4-Passenger Cabin Plane 


A complete revision in the salability of 
airplanes was caused about a year 
ago at the St. Louis Show, when for the 
first time in the history of this business, 
a cabin plane in the $11,000 price 
class was offered to the public for 
$5775. This radical departure was made 
possible only because of the Stinson 
Aircraft Corporation's affiliation with 
the Cord group under the management 
of E. L Cord. At that time Stinson 
openly admitted thot production did 
not warrant the new low price. It was 
their belief, however, thot public 
acceptance would follow. This belief 
was vindicated, os evidenced by 
Stinson's leadership in the cabin plane 
Reid. Last year Stinson built more 
than 50% of all cabin planes built. 


Again Stinson takes leadership! The 
1931 Stinson prog ram, with another new 
radically low price and an improved 
plane, is a continuation of the policy 
which made last year so successful. 
Again, the management says that the 
present volume does not warrant the 
new price of $4995. But by putting an 
even better plone at an even lower 
price within the reach of vastly more 
people, the Stinson management again 
believes volume will follow. 

It is Stinson’s policy always to make 
continual improvements but no radical 
changes in design that obsolete in- 
vestments of Stinson owners. It is our 
belief that the basic design of the 
present Stinson plane will be continued 
for years to come. 
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BENDIX. STROMBERa CARS ZTRETOK COMPAI^Y 


'T'AICE for iostaacc, upside down flying. 

^ Naturally, the same forces that cause 
[he pilot to be supported by his belt, cause 
[he fuel to go to the top of the float chamber 
of [he carburetor. 

To prevent excess fuel going to the engine, 
Stromberg uses a check valve, incorporated 
in the needle valve seat. Stromberg Air- 
craft Carburetors function perfectly in the 
inverted position; the engine continues to 
run at full throttle. Fuel discharge nozzles, 
located in line laterally with the center of 
the float, keep the fuel flow from being 
disturbed. 

When power is demanded &om an engine 


equipped with a Stromberg, it is obtained ... re- 
gardless of the maneuver or position of the plane. 
Assurance of powtr all v/ays is iust another Strom- 
berg contribution to the advancement of flying. 
Stromberg's 22 years experience and research in 
carburetion is yours to command. 


TROMBERG CARBURETORS 


701 BENO 


RIVE • 


SOUTH BEND, INDIANA 
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ripened insUmtly from 7S ft. altitude 
—wonderful Safety demonstration” 



»«r¥T¥ ¥K safety 

^ m. CHUTES 


Th« «bov« *xc«rpl it from on« of many Icttcrt w« have racaivad from 
prominant Aviation Officiab, praitins tka Ramarkabla Parformanca of 
SWITLIK SAFETY CHUTE. This parachuta it tha lishtatt, most 
<^P*ct and afficiant parachute in tka world today. It functlont under 
all conditioni due to itt raAnad anginaaring. Tka tnug*Attins hamatt 
it a ravalation to wear, made of toft pure purged linen and held in a 
vatt tkapa by tha patented back pad and hamatt combination. 

SWITLIK ia standard equipment for the foramoat operating linat and 
Hying ackoob avarywhara. 

SwiTUK Parachute & Equipment Co. 

BROAD A OYB STREETS TRENTON, IV. d. 

waSTEtH MANAGE*— lEKT WHITE— 1223 AIRWAY — O*AN0 CENTRAl Al* TERMINAl — OIENDAIE, CALI*. 


While Silk 

$300 

Pongee Sik 

$240 




STANDARD THE 
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WORLD OVER 


VALVE SEAT REAMERS 
for AEROPLANE MOTORS 


Matic for PracisSen Work 

~THE Sioux System oF refacins valve seats in aero- 
' plane motors makes it possible to obtain great 
accuracy witb comparative ease and speed. The Sioux 
Aeroplane Reamer Set includes Sioux Pilot Stems, 
Feed Screw, Feed Screw Body, T Socket Handle, 
L. H. Aeroplane Reamers and Hammer. 

The Feed screw body has a spring within the Feed, so 
that when the Feed is screwed up it brings the reamer 
against the valve seat. The tension oF the spring in 
connection with the Feed keeps the reamer teeth be- 
neath the surface oF the metal. This adds much to the 
liFe oF the reamer, — prevenb the reamer From sliding 
over the glazed surface and thus avoids removing the 
cutting edge. The No. 1640 Feed Body is universal, 
so constructed that it automatically adjusts itself to 
every individual motor. 

A cleverly designed pawl within the feed screw inter- 
locks with a pawl on the pilot and thus eliminates the 
use of pins, set screws or threaded connections. 
Easily and quickly assembled. 

Sioux Anoplane Reamers are made of a special alloy 
tool steel which stands up and holds its cutting edge 
in the severe work of cutting the bronze valve seats 
used on most aeroplane motors. They are also made 
left handed so the tool can be turned to the right. 
Cutting resistance has been reduced by eliminating 
some of the cutting edges. Made in 45° Finishing and 
roughing, 15° narrowing in finishing type and 75° 
narrowing in finishing type. 


^obher Setiu Vhent 
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HAVE FOVNH OITT ABOUT ElWGIBrES . . . 


Men responsible for building up the business of the great air 
transport systems have a keen appreciation of the importance 
of dependability. Particularly in engines. And in their flight 
reports and maintenance records the men who buy air trans- 
port equipment may read the story of engine reliability writ- 
ten with scientific candor. 

In view of these facta, the figures on the engine equipment 
of mail-passenger planes on the five largest air transport sys- 
tems in the United States are interesting. Of all of these 
engines in the air-cooled class, over 400 H. P., 99.6% are of 
Pratt & Whitney manufacture. And 76.3^ of all of the air- 
cooI«m1 engines in service on these planes are Pratt & 
Whitney products. 

In military and private flying*‘Wasp” and “Hornet” engines 
are maintaining that same tradition of dependability. Wher- 
ever unfailing powercountamost, these engines justify the com. 
plete confidence of pilots, designers and operation executives. 



Wasp 6 Hornet 
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pilot, about Western Electric 

Radio Telephone 

**Tbe Western Elecuic radio telephone increases the payload of mail, passenger 
and express planes by redncing the amonnt of excess gasoline formerly carried 
to give the pilot ample cruising radius when he was uncertain os to weather.” 

So says E. Hamilton Lee of Boeing — airmail pilot since 1918 

— who has flown more miles than any other man alive. Be 
cites this as one more reason, in addition to dependability and 
safety, why leading airlines equip with Western Ellectric. 

Private plane oumere are likewise standardising on Western 
Electric weather and beacon receivers. For f rill details, write to 
Western Electric Company, Dept. 257A, 195 Broadway, N. Y. 



RATIONAL rABKS AIBirATS 

Boetns Air Trsmport 
Nmtio^ Air Timnqiort 
PaiSAc Air Tni^iort 
VsTDey Air lines 
vESTxaHAia cxrasss 




Western Electric 

Aviation Communication Systems 




Peace of mind and 
•CcruteA. co^ yoet -^oun. 

. . . PENNZOIL 


One ufterof Pennzoil Aircraft Oilc flown four and 

a half mUlion miles without accident or any engine 
failure that can be traced to lubrication. Here 
Pennzoil baa brought peace of mind to fnlots, 
ground men and officials all over the line. 

Pennzoil is economical to use. It increases the period 
between overhauls. It gives you many extra hours 
with every refill. It costs less per flying hour. . . . For 
dependability, for economy, fill with Pennzoil. 


Amh /«P 

Xmt /va(«*f>«aaap(ra»<« Off** 
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engine parts make airplane 
engines SAFER! 

N the production of oeronouticol parts every precaution 
must be taken to assure sofe and reliable perform- 
ance when completed and put into service. 

Expert forging practice, such os that employed by The 
Canton Drop Forging & Atonufacturing Company, assures 
the ideol groin flow in the direction of the stresses to be 
borne, thus providing maximum rasistonce tosuch stresses. 

Speciol heat treatments, carefully controlled, assure 
the ideal microstructure and the optimum mechanicol 
properties obtoinabie in the material. 

And Nickel Alloy Steels provide high impact and fa- 
tigue strength, and the necessory toughness to stand the 
gaff in modem flying service. Which is why these steels 
are used for the vest majority of forged parts in leading 
makes of aircraft engines. 

THK INTKBMATieMAl. MICBBL COMPANV. IHC.. «T WALL ST.. 

Svnd for MOV Piroeory 
of Aircraft CftQitio 


Nickel 

ALLOY STEEL i 
narotMS stT.TSg. re wot j 
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which spells SATISFACTION 


Exacting inspections of woods, thorough 
craftsmanship in manufacture, these are 
habitual in the making of Paragon Propel- 
lers— not simply for their own sake, but to 
produce utmost satisfaction ond economy 
in actual use. Q. Back of these good habits is 


Paragon design; based on long experience; 
authoritative. C On smaller ships to sell at 
popular prices, on larger ships with geored 
engines^— use Paragon Propellers; for lightest 
weight, for lowest cost. You'll find it worth 
while to consult with Paragon engineers. 


AMERICAN PROPELLER COMPANY, SOUTH BEND, INDIANA 

fSubcidtory of S*nd>s Aviafion Corporation) 

DISTRIBUTORS 

Air-Auociat«s, Inc, Rootovolt Fiold, Long ■•lend, Bockor Ryfng Sorvic*. Municipal Airport, 

N. Y. and Municipal Airport, Chieoeo, ML Buffalo, Now York 

Bfodouw-Hilliard, MuHcipol Airport, Koniet CHy, Me. Aviation Saloi & Sorvica Coip, Minnoapolii, AAinn. 

Bottom A ireraft Supply Compony, Bradford, Pa. Trod Avon Hying Sorvico, Easton, Maryland. 
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M odern tfxnspotaidon has pu 
Kaosas Gty practically in oret- 
night touch with its vital market of 21 
million people, 19 million of whom ate 
served mote economically from Kansas 
Gg' than from any other metropolis. 

Twrive trank line railroads and 
thirty-two subsidiaries speed passengers 
and freight to every section of ch«« 
terrhory. Air traffic increases steadily to 
every point of the compass from Kan- 
sas Qty. Air mail now is delivered 
overnight between Kansas G^ and 
New Yoric, Kansas G^ and Los An- 
geles. Bus and truck lines spread in 




NIGHT! 


a network from Kansas City to all 
pointa of travcL 

And to complete unusual tnns- 
portadon picture, barges soon will be 
operating on the Missouri River from 
Kansas Gty to ail inland waterway citm 
and for export. 

Kansa s Gty has many industrial ad- 
vantages that are described in die lately 
revised Book of Kansas Gty Facts. It 
is a complete picture of the city a«»H its 
market, and should be in the bands of 
every important business executive. A 
copy may be had, without obligacioo, 
for the asking. 


IHOUSTRIAL COMMITTEE 

KANSA! 

CITYw< 


OF THE CHAMBER OF COMMERCE 

ladacctMl ConmiOM, Clwiabvr of rnniMiirf. 

Krtipu Q(y> Mp : 

rf riniM Gty fccM. 1 tm 
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NOWHHHHB 

Give ’er the gun 

with SOCONY/ 


In the ur . . . ready to climb . . . When she*» potcered with Socony Aviation 
Gaaoline and lubricated with the New Socony Motor Oil, you can slap the 
throttle open — and climb with never a sputter! 

Use this air-tailored combination next time • . . You^ soon see why Socony 
is the choice of the majority of pUots in New York and New England. 


SOCONY 

Socony Aviation Gasoline New Socony Motor Oil 

STANDARD OIL COMPANY OF NEW YORK 



Uatil a seaplane has to be set down in a 
rough sea, a pontoon stmt fitting is jnst one 
of a thousand details. But at the instant of 
landing, that fitting is either a perfect part or 
a real menace. There can be no compromise 
between the two. And so with every one of the 
hundreds of parts in a reliable airplane. Only 
by careful selection of materials, by accurate 
control in fabrication, thorough and ire<|uent 
inspection . . . all backed by proper design .... 
can such perfection be attained. And every 
part in a Chance Vought plane is made and 
tested by that formula. 

In the sunlit Vonght plant, presses punch 
ont the parts from which bnilt>np fittings are 


made. Vought-trained mechanics do the weld- 
ing and brazing. And Vonght-trained inspect- 
ors watch the work. At every step, each part 
is subjected to carefdl check. None but perfect 
parts get through the many inspections. 

All parts in Vought airplanes are designed 
and built for strennons service. Vought 
planes in the Navy take catapult launching 
and deck landing into arresting gear as all in 
the day’s woik, year in and year out. And for 
sport and bnsiness, it’s hard to find a faster, 
sturdier and more reliable ship. Chance 
Vought Corporation, East Hartford, Con- 
necticnt. Division of United Aircraft & Trans- 
port Corporation. 



CHANCE VOUCHT 
CORPORATION 
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POSTAL TELEGRAPH 
SERVICE... FROBf 

EVERY plaice! 


The flfiQg public. .. the "cop-Ia^r" of treveliog 
Amerioi ... these ere the people who travel fastest 
. . . the people who make decisiocis . . . aod write 
messages . . . eo route. Naturally, they demand every 
facility for fast service in transmitdng their mes* 
sages, too! 

Why not give them this service by making evoy 
plane a Postal Telegraph station . . . especially when 
it entails absolutely no cost to the air transport 
company!... There's nothing simpler It’s only 
necessary to supply Postal Telegraph blanks and 
instruct the plane crew to file passengers’ messages 
at landing points. 

The passenger writes the message at his leisure 
• • • and a member of the plane crew files it at the 
neat stop... There's no fuss... no bother... no delay. 
Passengers like it. It's a evurUout, extra service that 
builds good will. 

Start pl)anniog this service today. Wire Postal 
Telegraph Headquarters in New York Qiy collect, 
aod a Postal Telegraph Re p r es entative will rail 
aod tell you more about it. 

Fmu! T^epepb u tbt rmij Amerkem itltgrspL e-aifmf limi tgtn 
. wmU-teidt xrrin tf a t r d iuatrd mnt ammamkeutmi mmdtr a 
awgU mamegrmnt. Tbnegk lie gnat launetitmaJ Sja^ »/ whkb 
Pule/ Ttirgrsfb is a pert, it natbts Esmpt, Asia, Tbs Oriset sssr 
Csmmsrtiat Cabia, Ctmtrai Amsrica, Sntlb Asssrka and lbs Vsil 
lediss sets AH Amrrka Cabia, and ship! at ssa ria Matkaj Radis. 


Ersrj a PsaaSTstseraeb nalisa . . . mism PsUat 





Tostal 


Cbimnetnol 

Cabtea 


Telegraph 




SIGHTSEERS HAY 


More people are air-minded than ever before. Just 
about everyone wants to go up in the air. 

Ibis urge can be turned into handsome profits by 
the aii’poit— -by the airport that has the ideal ship 
for sightseers — the Fokker Super-Universal. 

This famous plane thrives on the ups and downs 
and abuse of short hops. It is economical to oj>erate, 
speedy and durable. 

There are six passenger seats and baggage or 
lavatory room. Pratt & Whimey 425 h. p. "Wasp” 
engine. 

The same traits that make the Super-Universal 
so perfectly suited to sightseeing trips, cause this 


ship to show pleasing profits in feeder lines, charter 
and taxi work at airports. 

A Few Genuine Bargains 
We have available at very low prices a few Super- 
Universals and other Fokker planes that have Iwen 
used as demonstrators, as follows: — 

SUPER-UNIVERSAL F-14A MAIL PLANE 
STANDARD UNIVERSAL F-lOA TRIMOTOR 
These airplanes are in fine mechanical con- 
dition, new-looking and fully guaranteed by us. 
There aren’t many of them but they offer unusual 
opportunities for profits this summer. 


• FOKKER • 


AFFILIATED WITH GENERAL MOTORS CORPORATION 
FOKKER AIRCRAFT CORPORATION OF AMERICA. GENERAL MOTORS BUILDING. NSV YORK 
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Here's the 

NEW 

NAME 




^^^ICHFIELD Aviation Gasoline now ha« a new name 
“COMBAT! The "Fightin'est” gasoline ever put in a motor! 
It has new quality, too. Recent refinements in manufacturing 
plus carefully selected crudes — have produced a gasoline that 
surpasses ''fighting grade” specifications as well as the most rigid 
requirements of commercial flying. 

Here are some of the features: 


High octane number, high knock rating, low vapor pressure, 
unvarying uniformity, freedom from sulphur, corrosive matter 
and gum — 


You get all these qualities in this super-aviation gasoline that sells 
at the same price as ordinary gasoline. COMBAT Richfield 
Aviation Gasoline is available at leading airports both east and 
west of the MississippL 


Combat RicK/ieU Aviation Oil, Combat Richfield Rocicer Arm 
Grease, Combat Richfield Push Rod Grease — are other Richfield 
Aviation Products carrying the. COMBAT name . . . and built 
to a higher standard of quality. Always ask for them. 


RICHFIELD OIL COMPANY 

LOS ANGELES • - NEW YORK CITY 
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GREAT LAKES SPORT TRAINER 



The First Buv in Aviation 


t oK ova the entire Aircroft industry ... os so 
many ttiousonds did at the Detroit Nationai 
Show . . . and the 1931 Great Lokes Sport Trainer 
will hove the most appeal for you in both value 
end performance, a Check it for beauty of line, 

design and engineering, quality of material 
end skill of workmanship. At S29B5, it creates 
a class of its own I And it is now made in two 


models, with the engine inverted or upright os you 
prefer. # The fact-picture of the Sport Trainer, 
as Greot Lokes builds it, should be in your bonds 
today. Write for it the very itext thing you do. 
• DEALERS find the Greot Lakes preposition 
a sound and economic plon for building e 
reol airplane business. WHh the Greot Lakes 
fronchise still op e n in mony locolltles, be sure 
you sertd for the complete eperoting plan at once. 


GREAT LAKES M AIRCRAFT 

coRPORAT inn Mt H Cleveland 
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SENSE OF SECURITY 

is an added comFort 


The luxurious interiors of planes, their Pullman- 
like appoiotiheais and the application of every 
known safety device have all contributed their 
share to the evcr-increasing popularity of air 
travel in this country. 

But crowd-control at landing fields is just as 
important as a safety factoc. If crack pilots are 
unnerved by a crowded field, what feelings 
must the unexperienced air-traveler suffer. 
Many transport operators have solved this 
problem by enclosing the promenades and park- 
ing areas with Anchor Fences, thereby insuring 
a clear field for landing planes. An Anchor 
Fenced field sighted by a passenger gives him 
a sense of security, which is truly a real added 
comfort. 


SS3, 


NCHOR FENCES 

IE MAKERS OF AMERICA'S FIRST CHAIN UNK FENCE 
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NOT OFTEN does the National Air Transport as- 
semble its fleet of Ford tri-motored, all-metal planes, 
because, like a railroad, the “rolling stock” must 
keep moving. Every hour day and night an N. A. T. 
plane is humming through the skies on its scheduled 
way, carrying cargo of passengers, mail or express. 

The fleet of fourteen-passenger transports is pic- 
tured here about to take its place with the famous 
fliers of the United Air Lines, of which National Air 
Transport is one of the most active divisions. Vou 
can properly imagine each of these perfectly 
groomed machines taking off to a different destina- 
tion over established lines, guided by electric bea- 
cons, controlled from point to point by radio tele- 
graph and telephone. 

Their goals might be: New York . . . Dallas . . . 
Toledo . . . Fort Worth . . . Cleveland . . . Tulsa . . . 


Chicago . . . Holine . . . Kansas City . . . Oklahoma. 

From all these points the National Air Trans- 
port can today make swift connection with sister 
air-lines flying to all important centers west of the 
Mississippi. You can now fly by National Air Trans- 
port, without stop-overs, from the Atlantic to the 
Pacific in 31 hours; and from the Pacific to the 
Atlantic in 28 hours. 

Five years' experience in transport flying and 
eleven million miles of successful operation are the 
foundation of this necessary transportation service. 

Of course, Ford all-metal, tri-motored commercial 
transports form an important part of the National 
Air Transport fleet. For Ford planes are in demand 
wherever the American public has learned to accept 
aviation as a commercial factor of importance. 

Last year alone Ford planes flew 8,000.000 miles! 


FORD MOTOR COMPANY 





T he VANG air cooled eogine built com- 
plete is the Govro-NeUoQ shops is a 
in>icel example of the Govro-Nelson method 
of (levelopiog an experimental engine. So 
prcciselj and accuntel)> is the machining and 
assembling done that onl^ the most experi- 
enced eye could tell it from a production job. 
Characteristic of Govro-Nelsoo engine pro- 
duction are the Aeronca E-107A and E-m— 
two-cylinder opposed, air-cooled engines de- 
veloping 30 and 40 horsepower that are daily 
winning jmblic regard for the Aeronca and 
ocher light planes by dependable performance. 
Such achievements are not the haphazard 
results of chance, but the direct effect of a vast 


engineering background and experience, 
extending to the inception of the industry, plus 
a shop well equipped with eAcieocproductioo 
machines, precise testing equipment and a 
corps of workmen skilled thremgh years of 
service to the aviation industry, with a fine 
concern for a prized reputation for correct- 
ness in design and accuracy in manufacture. 
The Govro-Nelson service includes the design 
of engines and engine parts, the building of 
experimental engines, the machining of en- 
gine pans and the production of engines. 
Govro-Neison engineers will gladly cooperate 
with yon in solving your design or production 
problems. Write os today. 


THE 4 / 

Govro-nelson 

COA\PANY 

1931 ANTOINETTE DETROIT 


CRAFTSMEN TO THE AVIATION INDUSTRY 
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The New High Cycle Twins for 
Speed in Airplane Assembly 



SCREWDRIVER 3/I6" DRILL 

teS"::;: K. 

No Speed 500 R. P. M. NoLoad Speed 2800 R. P. M 

S MALL in size, light in weight, powerful in opera- can be given an extra turn by a mere pressure 

tion. the new Black & Decker- Van Dorn High finger on the dutch control. In addition, this 

Cycle Twins are designed to do their work with ecrewdnver has a positive clutch which allows the 

great ease and speed, even in clow quarters. Small ‘o remain idle for finding in screw, and 

body diameter, and rounded exterior surface, fit 'r^****. ‘h*. premure .. 

the tools to the hand and afford the operator eaav “'1'* “. 'd^.for the m^y light 

TV u- u r- i’ c j • ’ i ^ conductor cable without plug. 

The High Cycle Screwdriver has an adjustable Uke lU companion, the screwdriver, it has all the 

triction clutch which dnyre the screw flush” features found in the other tools of the High Cycle 

and releaM immediately without danger of marring line including the new squirrel-cage type motor, 

the screwhwd or surrounding surface. Driving ten- with welded copper bar rotor, operating on 180 

Sion Mn be conveniently set with the knurled cycle current. This drill is particularly applicable 

thumb screw on the gear case. When necessary, the to the requiremenU of the aeronautical industry. 

",''**.**" *■ “T* ElKlrit Ta^ mLu angintan Jwu, gmx hma raoMy an InMallallan 

9 nigh CyaU Taaia may W made in pfant. and udty vmy will pradaea irMw work in a giam Ume tim iinim oiif 
radored laal§. Or mall Ote coupon Uhafar ov ealalag daacrIUng the csmplWr Ataok & Oecker-l^« Dmn High Cyril line 

SUP'S s 



Tha Black A Dockw Mfg. Co. 

n Eloctrlo Tool Co. 

TOWSON, MD. U. S. A. 
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Almost twice around the globe 

AT OVER 3 MILES A MINUTE I 



^ USHED to a height of over four 
, miles by the jagged Alps, blasted 
Wntpi by bad winds and weather along 
the way, Captain Frank Hawks 
has shown what he and a Wright engine can 
do by setting new records in his Travel Air! 

In his first European flights he cut the time 
from London to Rome in less than half, and 
from Paris to London he flew in less than a 
single hour. These trips give the “Texaco 1 3” 
pilot a list of records equaled by no other 
in the world — records that mean something! 


And the log of Captain Hawks shows a 
distance of more than 40,000 miles spanned 
at an average of 3 miles a minute — behind the 
same “H'hirlicind ^oo"I 

Yet, as Hawks explains it, these flights 
aren't feats. They are records made at his ship’s 
normal speed . . . records, as he modestly puts it, 
actually won at thefactorybeforehetooktheair! 

Frank Hawks is not a wild stunt dyer. He 
dies faster than others because his Travel Air 
racer and his E-type “Whirlwind 300" are so 
improved in structure and power that his nor- 
mal, unstrained cruising speed is enough to 
beat other ships dying at top speed. 

That’s what you get when you buy an en- 
gine by Wright — power enough to win 
world records. For every standard “Whirl- 
wind 300” off the production line is the same 
in every improvement as the engine that 
Frank Hawks dies! 



WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON. NEW JERSEY 
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B. G. Hornet Spark Plugs 


a B.G. Horace Spcik Ptogi 


no loieM plage are Ihe SB 
SB.) moddo. Tbeae oocei 
opi icIiiMl froa tbo hlgiijy i 
raglooa 10 odd woatbv Idliap o 

ooaiBeo. The Impnned deel«B 
cnaolimtluu d e a ch of thece 
cecooed dectrode Bfe cod calorpeo ***— n 



B. G. 1XA and IXB Spark Plugs 

There ore ioar diBdeu lypco of B. G. Sporfc 
PtoBi with ODo indi bea. They are the IXA 
B^Mor; IXA Extra Gap! LXB Re^alar! aad 
IXfi Extra Gmp. nece plopr are oied with 
luod cn tr Mc In alaioat all Maedard lypn of ea- 

alnra 'Iba Extra Gap modde are the r m 

the Segolar m od el a exeept lor the extra 
which la boilt loco the temloda. The Extra C19 
type ic prefe r red by maoyBaerabeeaare there tc 

preetor r r e inaa c e la foalliip ooder ex- 

fc ct l 'i ii oil oonditioBO. 



The Choice of Those Who 

of thooc who rcolixo that aafety in flyleg da- 

pesdi a< BDchoa perfectad eparic plag pa>. 

f b rai a nee aa oa any other Cretor. For thlo 
reoaoB, In 193W 00 in many p te ilo n a yeara. 

B.G. plage wme nee d in practically eretyoat* 
etaadiag ariatioB event. B.G.*e hare etood tte 

alarlty. Tbal’e why they are need by SaA 
leadhag co mp a n i ra m Aatmieaa Ahwayei 


Know 

Bodiig Air Tiaaepini; tVJnwtvl Am « 

Traaaport;NatianalParfce Airway; New Ywh- 
miaddphla and WeaUagtoa Airwny Cor* 
porallon; Northwcctcra A Uw a j e; Padb 
Air Traaepatt, Inc 4 Paa-A at mlc aa Air* 
wi^; PeanmHanla Air f Inrii Sndlif ni Air 
Traaaporti Tra n i t on t i nrnt al and Weatera 
Air, loe. ! Tbompaon Aeronaocled Corpora- 
tloa; Unitod SiMea Airwoya; Ualvcrad Air 
Uaca, Iae.1 Varmoy Air aad othera 


The B. G. Corporation 

Coalraeton to the trailed Staler and «oey 





40 


AVIATION AVIATION 

June. J9S1 junt. 1931 


41 



Painstaking Care 

Whea it comes to making wire of excep* 
donally great strength and stamina, such 
as required for Roebling Aircraft Wire, 
Strand and Cord, ordinary production 
methods won’t do. Skill of the highest 
order is called for. Painstaking care must 
be the watchword. 

So, in this Roebling patenting shop, the 
most exacting of standards prevail. Y ears 
of experience govern every move and 
haste is outlawed. Furnace temperatures, 
the rate at which the wire travels through 
the furnaces— all elements of the patent* 


is the Watchword 

ing process— have been established 
through decades of research and devel- 
opment. 

Patenting, at Roebling, is a highly devel- 
oped art— one that contributes much to 
the great strength and stamina for which 
Roebling Wire Aircraft Products are 
noted. Inddenially, the Roebling patent- 
ing shop is one of the largest and most 
modem of its kind in the country. 

JOHN A. ROEBUNG’S SONS COMPANY 
inxB. . .wiu aopi. . .welding wdle. . . flat wieb 

WISE CLOTH W WISE NETTING... Expft Otft., Snt 

Trenton, N.J. Bramtba m Printipal Citiu 


ROEBLINC WIRE AIRCRAFT PRODUCTS 



c 

%^ECLUDED pine-bordered lakes. ..golden beoches 
by the sea . . . yacht clubs where sportsmen gather 
. . . summer resorts on inland waterways . . . docks 
close beneath towering office buildings . . . link 
them all for business or pleasure with EDO Floats. 

If you own a plane or plan to purchase — floats 
will double its usefulness ond range of service. 
EDO equipment is not a compromise. Quickly in- 
terchangeable with wheel landing gear, it offords 
you the best for either type of flying — sacrifleing 


nothing of speed, maneuverability, airworthiness. 

EDO all-metal Floots represent the highest 
degree of skill and experience in float design 
and construction. They are promptly ovoilable in 
15 standard sizes. Practically every well-knoswt 
moke of airplane— 40 distinct types — are licensed 
on EDO Float installations. Let us give you com- 
plete information regording EDO equipment for 
your plone. Address, EDO Aircraft Corporation, 
600 Second Street, College Point, Long Island, N.Y. 








At the left it shown a vieu) of the production line in the Blade Department of Hamilton Standard. At the right; 
reproduction of photography showing grain flow in a blade forging. 


PROPELLER BLADES OF . . . 

PROVEN DEPENDABILITY 


The dependability of Hamilton Standard pro- 
peller blades U based quite as much upon blade 
forgings of the highest possible characteristics, 
as upon correct design and careful workmanship. 

The photograph reproduced above illustrates 
tlie high state of forging technique represented 
in the forgings supplied currently by the 
Aluminum Company of America. The excel- 
lent grain flow shown has been developed to 


strengthen the forging at the point where the 
vital blade root shoulders are formed. This pro- 
vides maximum resistance to the tremendous 
shear, bending and fatigue stresses placed upon 
them when in flight. 

This is only one of the many fundamen- 
tally important developments which have con- 
tributed materially to the established depend- 
ability of Hamilton Standard propeller blades. 


HAMILTON STANDARD PROPELLER CORPORATION 


PITTSBURGH, PENNSYLVANIA 



famous flights with THOMPSON VALVES 


Kings ford • Smith 



THOROUGHFARE 

Fighting a gallant battle against storm and fog, the 
veteran Fokker monoplane “Southern Cross,” piloted 
by Wing Commander Charles Kingsf ord -Smith, 
landed s^ely at Harbor Grace, Newfoundland, on the 
dawn of June 25, 1930, completing the first success- 
ful east-west Atlantic crossing in a heavier- than- 
air craft. The start of this epic flight was Portmar- 
nock, Ireland. The time, despite that lost through 
blind groping along the fog-bound coast, was 31 
hours and 26 minutes. 

Throughout this time, the three Wright “Whirl- 
wind" motors on which Kingsford-Smith and his 
three companions relied, never faltered in their duty. 
And as on previous occasions when this same ship 
and pilot made aircraft history — notably in the 
sensational 8700-mile flight from California to Aus- 
tralia in 1928 — the motors of the “Southern Cross" 
were again equipped with Thompson Valves. 
THOMPSON PRODUCTS. INCORPORATED 

Generel Offices: Clevelaod, (Aio. U. S. K. 

Paetoriss: CLEVELAND and DETROIT 

^Thompson \^Jves ® 




BEAUTIFUL, SAFE, 
SPEED WITH EASE 


COMFORTABLE 
FOR FOUR 


AVIATION 


CURTISS-WRIGHT 

SEDAN 



To the aportsmaD, busineas cxecntive and light tranaport 
operator alike, Curtiaa-Vright offers the 4-place SEDAN, 
a distinctly new conception in light cabin planes. • The 
beauty of ita lines and the pleasing effect of bannoniona 
colors makR an immediate appeal to the man who takes 
pride in the possession of any fine article. • And this 
first improHsion is heightened by a glimpse of the cabin 
interior. Rich in its appoinmients, Inxurionsly nphoi- 
stered with fine fabrics and deeply cushioned seats, the 
spacious cabin of the SEDAN invitee yon through a gen* 
cronsly wide door to the comfortable relaxation of many 
a pleasurable jaunt cross*conntry .... anywhere, any- 
time. # Vision, that most important factor in safe, eare- 
free flights, has been given special consideratioii. 

On the ground or in the air, the pilot looks 
over a smoothly cowled engine which permits the 
same clear view one finds in a good motor car. 

Wide, adjustable side windows complete the fine 
range of vision, since they are nnobstructed by 
the enstomary onlrigger strnU. •And yon will 
delight in the surprising performance of the' 


SEDAN. Clean-cut lines and a new design wing curve, 
coupled with rugged, dependable power, assure the 
utmost in performance .... take off quickly, climb 
thousands of feet in a few short minutes, speed at two 
miles a minute and better if yon like, then swing back 
to earth for an easy, slow laudiug . . . and thru it all 
the almost effortless control which comes with perfect 
balance and ballbearing controls. • Know the real joy 
of flying. See yonr Curtiss -Wright dealer and arrange 
for a demonstration in the SEDAN. •OTHER CURTISS- 
WRIGHT MODELS . . . • 2-pL Junior .... 2-pL Sport 
Trainer .... 3-pL Sportsman deluxe .... 2-pL Coupe 
.... 6-pL Travel Air .... 8-pL Kingbird. 


CURTISS-WRIGHT 0 


AIRPLANE COMPANY 

ROBERTSON, MISSOURI 

(A DIVISION OF CURTISS-WRIGHT CORPORATION] 
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T^ere comes s time in tbe csrecr of every €yer . . . and io the course 
of every airplsne's life . . . when that element called "Service" 
becomes the one important thing in the world to pilot and 
plane. • Yet if that pilot happens to be one of tbe thousands who 
fly WaCOs, service of any sort is within a short hop from wherever 
he is at the moment. It becomes an incident and not an exaspera- 
tion. For, nearly 300 WACO representatives dot the map like 
buckshot blown from a blunderbuss. And 53 WACO distributors 
provide organized service facilities for all common replacement 
pans. • In tbe less common contingencies, tbe factory can 
supply any pan for any WACO ever built . . . and prides itself that 
this can be done within any 24 hours!* • Ask any owner what 
Waco means by Service. It has much to do with WACO leader- 
ship in the number of registered aircraft . . . more than any other 
American make. It is the kind of service you can depend upon . . . 
and some day will want. It is not included in the' specifications or in 
the purchase price . . . but don’t oyetiook it in making your selection. 
THE WACO AIRCRAFT COMPANY, TROY, OHIO 


•In This Case... 70 MINUTESl 

wing and 5 other items, received 10^ A. AL 

Wing boxed, other parts packed, and 

Expresi Compnnr receipt signed at ttat A, M. 

Entire thipmeni left Troy on train 1130 A. AL 

A typical example of WACO Service! 

Exceptional? Well, perhaps,., but ceroinlyeignifccaot. 



"ASK ANY PILOT” 




MORE WACOS 


PRIVATE AND COMMERCIAL 


THAN ANY OTHER AMERICAN MAKE 
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In this Free Book . . . Scientists tell 
whieh fastening deviee holds best! 


FOR weeks scientists of the Collie of Engineer- 
ing, New York University, tested the holding 
power of fastening devices to determine whether 
Mlf-tapping Screws, noted for economy in assem- 
bly work, have greater or less bolding power 
than the fastening devices they osually replace. 
The investigation was unbiased and thorough. It 
developed much new daU on the holding power 
of fastening devices under tension, shear and vi- 
bration stresses. All of tbe information is given 


in the free booklet offered here. R is Ulostrated 
with photc^raphs and charts; and also gives a 
scientific expiration of why fastenings made 
with Self-tapping Screws are more secure. 

Every design and production man will find this 
book interestingand informative. Simply mail the 
coupon below. W ith it we will send, free, another 
valuable booklet which shows how leaders in 
tbe metal working industry are effecting import- 
ant savings in the assembly of their products. 


PARKE R-KALON c<twv/«w<?</ Seif-tapping Screws 





^Dver the mountain tops- 
engine ACTUALLY GAINING 
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WITH THE 
"REVS"/ 



I Ht parfermonc* of th« Pockord-Diatol ot high 
I oltitudot has amozod tho oviotion woridi When 

IL P. AA_ to decrease— biff fhey hove feund Hiaf this 
ii not the cose with the Peekord-Diesei. 

Kecentty, while climbing to cross the Rockies in o 
Poekord-Diesel powered plane the pilot kept close 
watch of the tacbemeter. At d,200 ft. the engine 
hod gained 50 revolutions per minute — without 
the throttle being touched. At 10,000 ft, with the 
throttle still unchanged from a setting for o normol 
cruising speed of 1700 R. P. M, the tachometer 
read 1800— o gain of 100 'revs'l 
This is but typical of the attitude performance of 
the Pockard-Diesel. Tests hove further shown that 
the 225 H. P. Pockard-Diesel is equivalent to a 


350 H. P. gasoline engine ot 20,000 ft. attitude. 
This is becouse the Packard -Oiesel automatically 
odjusts itseif to attitude with o resultont efRcioncy 
of operation which cannot be duplicated in ony 

engine which requires monual adlustment for this 
ever-changing condition of flight. 

The relatively constant efficiency of the Packard- 
Dlesel thus permits a much higher obsolute ceiling 
and hence operations ot high altitudes without a 

many more inherent in the Packord - Diesel hove 
been responsible for its world-wide occeptance. 
Today the Pockard-Diesel is everywhere recog- 
nized and occloimedl 

Packard Motor Car Compant 


PACKARD-DIESEL 

ASK THE MAH WHO OWNS ONE 
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receives the full approval of^ 
Wright Aeronautical Corporation 



Ihe above caption i» a tfotement 
of great importonce and of far reaching con- 
sequence to owners and operators of the 
famous Curtiss-Wright Engines- For now the 
Heywood Storter is optionol equipment on Hie 
follovnng modelst 

Curtiss V-15 Conqueror— V Type, ra cyl- 
inder, watercooled, 6oo H. P, 

Curtiss Dig Conqueror — V Type, 435 H. P. 

Cyclone— Nine cylinder, radial, aircooled, 
575 H. P. 

Cyclone— Nine cylinder, rodial, aircooled, 
505 H. P. 

Whirlwind "E"— Nine cylinder, radial, air- 
cooled, 400 H. P. 

Whirlwind— Seven cylinder, radial, air- 
cooled 240 H. P. 

Whirlwind— Five cylinder, radial, air- 
cooled 165 H. R, 

Wright Gypsy— Four cylinder in line, air- 
cooled, go H, P. 

Chollenger— Six cylinder, radial, air- 
cooled, 185 H.P. 

Write for defeilt ond inttotioHon dktgttjtnt. 

SKY SPECIALTIES CORPORATION 

3651 HART AVENUE - DETROIT, MICHIGAN 


STA^T'EK 

HEYWOOD 
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427 Hours 

of Continental Performance 

The Result of Continental Precision 


The greatest proof of precision building is in octuol performance. Not block tests— not 
dynamometer tests — but the burden of actual service under varying conditions and 
climates — under varying loads ond even overloading — in desert 
sond — ' heat and high altitudes. 



The following letters graphically illustrate the tremendous stomina that is built into Conti*, 
nental Aircroft engines. The first letter, dated January 2, 1931, wos written at the titne of 
purchase of Continental A 70 series number 117. 


“Vre have just purchased a plane powered with 
Continental A 70 engitte serial number 117. This 
motor, to dote, hos been in service o little over 300 
hours and to our knowledgethe only service hos been 
the grinding of volves on three of the cylinders. 
We believe it one of the best we ever hod any 

By H. P. JOYCE, Proprietor 

Roswell Air Service Irtc 

Roswell, New Mexico 


The following letter, written by J. C Bornett, chief 
pilot of the Rosvrell Air Service, doted May 13, 
refers to the same engine. 

"As to detailed performonce — the top speed is 112 
to 115 miles per hour. The cruising speed is 100 to 
105. The climb obout 750 feet p. m. The cruising 
radius d hours plus. As to engine performocK e — it 
hos been exceptionolly good. At present the engine 
has 427 hours ond 30 minutes with one valve 
grind ond one set of rings installed. The engine is 
turning very close to top end is using very little oil.* 
J. C BARNETT, Chief Pilot 


No greater proof of precision building and stamina could be shown than the above per* 
formonee after 427 hours of active, hard service. 



CenlinsnMI A 40 4 cylinder Light 
Aircretl Engin*. jg h.g. atSSSO 


CONTINENTAL AIRCRAFT ENGINE COMPANY 


rantinental 

for the oAirneays of o/4merica 
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Dependable Exides keep radio commu- 
nication alive — make for safe landings 


"\(3U’RE over hangar five,” reports the voice from the ground. And the pilot spirals 
down through the fog with confidence. A few minutes later — happy landing. 

Exide Aircraft Batteries help make radio communication certain. And they supply 
steady power for landing, navigation and instrument lights— starting and ignition. 
Exides are designed for minimum weight. They assure absolute 
dependability. Moreover, the electrolyte will not spill. 

Ask any pilot about Exide reliability. Write today for fur- 
ther information. One-seater "mono” or transcontinental air 
liner— there’s an Exide Aircraft Battery to fill the bill. 


£xi6e 

AIRCRAFT 

BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
THE WOIOD-S LARGEST MANUFACTURERS OF .STORAGE BATTERfES FOR EVERY PURPOSE 
Exi/e Brntteriet ^ CxnaJe. Limited Te imti a 
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ENGINEERING SERVICE 


born of 

Aviation’s 

Needs 


LEADING USERS OF THE FAFMR BALL 
BEARING CARTRIDGE INCLUDE: 
.4m«rKait Airplane & Engineeriif Co. 
Boeing 

Chanee-Votigltt 

ContoUdated 

Fokker 
denn Martin 
Northrop 
Piteaim 

Slearman 


TJELPPUL cooperation with aircraft 
^ engineers in designing and furnish- 
ing useful ball bearings (not just anjr ball 
bearing) for control systems, demanded a 
clear understanding of airplane design and 
production methods. Such an understand- 
ing Fafnir has acquired through actual 
contact, at first hand, with the problems 
of producing friction-free, service-free, 
trouble-free control systems. 

Illustrative of one of the bearings de- 
veloped is the Fafnir Single Row Ball 
Bearing Cartridge shown above. This unit 
eliminates the expense and trouble of 
designing and making special seals. It 
provides an accurate closure for the bait 
bearing, reduces weight and protects the 
bearings in assembly and disassembly. 
This cartridge unit is outstanding for 
controls under any conditions of exposure. 
And this is but one of the designs which 
Fafnir engineers have developed in con- 
junction with aircraft engineers and de- 
signers. Integral double seal bearings, 
torque tube bearings, an inch dimension 

series, and other special types are described 


FAFIVIR 


THB FAFNIR BEARING COMPANY 
NEW BRITAIN. CONNECTICUT 



BALF BFARIlVaS 
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Destined for Leadership 

the new, sinsle ensine, ten place 

PILGRIM MODEL 100 

TRANSPORT AIRPLANE 

and the 

RANGER 6-390 

SIX CYLINDER, INVERTED, IN 
LINE, AIR COOLED ENGINE 

These producb offer to the industry new standards of 
design and manufacture made possible through a con-' 
tinuation of the craftsmanship of the former Fairchild 
Airplane Manufacturing Corporation and Fairchild 
Engine Corporation — with added resources and facilities. 

AMERICAN 
AIRPLANE & ENGINE 
CORPORATION 

Manufacturing Division of The Aviation Corporation 

FARMINGDALE, L I. NEW YORK 

1 .40^ 

We have for sale several slishtly used factory demombatois in all types 
of FAIRCHILD open cockpit biplanes and closed cabin monoplanes, in 
excellent condition at most attractive prices. 

FULL INFORMATION ON REOUEST 
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With Weaton Tachomeien). engine-npeeds are brought 
directly before the pilot on the cockpit panel. 

The Weston Tachometer has no troublesome flexible 
drive shaft. It operates electrically. It consists of but 
two units: a light, compact D. G. magneto>gcDcralor, 
and an indicator. The magneto, which mounts directly 
on the SAE tachometer outlet on the engine, is con- 
nected to the indicator by a pair of wires. Rugged and 

Tacbometers are set- 
ting a new standard for 
convenient, depend- 
able. trouble-free en- 
gine-speed indication 
that is a practical ne- 
cessity to safe and in- 
telligent flying. 


Featurss of Weston Tachometers 


2 Liaht waiiM. 

3 Slaiplicity sad e— s of iMtslUSofi. 

4 PrsetiesI hs s dois Frors sll MintesMcs. 

5 Cosipi sis diBilnstlon of PoublsfoiBt. Ssiibls Mvo ihalb. 
e Unaffected by t sJa pwstwe chanaas. 

7 Indicators aivs 270° dallaetion ovar $^ndi seala. 

8 Indications unaffaetad by banklnf, ale. 



Modal S44 MAGNETO-GQ4ERATOD — Saall and coropaclr 
welaha only 1 poand, 5 oancai. Ganaratas a voHoae, db a e t ly pro- 
portional to eiv an speed, srMdi h eairled by wket to Indkater en 
ceekpHparwI. 


9 Fullysbiaidadtopr a r aa tin tadaran casrHIt ai sa natl cc oaip iisof radto- 

WRITE FOR DETAILS 


WESTON Electrical Instrument Corporation 


616 Frelinghuysen Avenue 


Newark, N. J. 
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Keeping 


Step with Progress 

Tie worU moves— soJ «. ke wko Joe. not 
move sritk it must ke left bekinJ. 

Nowkere is tkis progress more apparent tkan 
in tke Aircraft InJustry, wkerc karriers of 
oU anJ koary precedents from tke past, 
form no bar to tbe advance of tbe 
ndventuroua and tbe daring. Tliere arc 
no impediments to a free and open mind 
in tkis industry. 

Thus ^^amer engineers and ^&/amer designers 

wilk progress — to tke end tkat tke i 
^'amer Engine svill emkody alwaya tke = 
lateat improvements and advancements, 

It is a never-ending task — kut a stimulating 

one — tkis searck for new ideas- new =- 
metkods. Itis tkis constant striving after tke 
new and tke better, tkat keeps tke ^^arner 


— V/ARNER AIRCRAFT CORPORATION 

DETROIT, MICHIGAN 

Wai^n ei; N es 
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THE FOUR.PLACE 
125 HORSEPOWER 
KINDER BIRD 



The New BIRD Dealer Plan 


B ird offers a new and exceptional 
Dealer Plan. Let us explain it to you. 
BIRD offers the most complete line of air- 
planes in America, at prices that defy com- 
petition. 

The BIRD proposition assures real profits. 


The Safe Airplane 



ASK ANY PILOT 


BIRD AIRCRAFT CORPORATION 

CLENDALf. L. I., NEW YORK 
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Some One 
Wants 
To 
Buy 

the equipment or machin- 
ery that you are not usin£. 
This may be occupying 
valuable space, collecting 
dust, rust and hard knocks 
in your shops and yards. 

Sell it 

before depreciation 
scraps it. 

The Searchlight Section 

is helping others — 

Let it help you also 
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• • • the Stearman ship itself • • • the Stearman organization 

• • • nation-wide focilities • • • backed by the United Group. 

SrutMaN AilCtarr ConraNr, WiCHira, XansaJ, OI>laien ef Unir«<f AitctoH and Tronipert Catp. 
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Before you choose 
your Bying school 
ask yourself: 


"How do employers 
rate its training?" 


EMPLOYERS rMp*c« BoAinq tr«!ning boHi bec«uM 
tH* Do«inq naiM it lameut throughout the aviation in- 
duftry and boeauM Boaing counei were planned by 
aofonauKeal laadare. 

Employon know ako that tha Booing School «tand< 
alone in >H high ttandard* of inrirwcKon. Booing Mactar 
Pilot graduatoi, for axamplo. have flown 204 hour*— SO 
dual. 154 Bolo ^n five typot of planet, irtcluding a 3-ton 
trantporf. Veteran air mail at>d Army piloti have taught 
them not only bow to fly, but how to fly under all con- 
ditiortt. And thoy have had 924 hours of ground school 
instruction undar fifteen spocialisti, in laboratories and 
shops unequalled by any other flying school. 

Boeing eourtas include many important subjects not 
usualy taught ebawhere, such as advance meteorology, 
avigation and aerodynamics, air transport operating 
practices, instrument flying under a hooded cockpit, 
and precision landings. 

The substantial number of graduates new with leading 
air lines and manufacturing companies shows the re- 
liance employers place on our graduates. 

Learn to fly now — w i t h th es e practical advantages! 
Mail the coupon k T alew, today. 


BOEING 


m of Us P sd Alfoah A Transport Coip. 







dtrere/B PSWifon 

J. H. WILLIAMS & CO. 

“Thw D, mm r«i f Sjtf Paantr* 

New Yorti BUFFALO Oieaao 


Some One 
Wants 
To Buy 

the equipment or machinery that 
you are not using. This may be 
occupying valuable space, col- 
lecting dust, rust and hard 
knocks in your shops and yards. 

SeUit 

before depreciation 
scraps it. 

The Searchlight Section 

is helping others — 

Let it help you also 
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NOTHING 

discourages a 

BOEING 

40-B4I 

From South Amorlca 
to Canada the Elooing "40“ 
doihrors whoro lost sturdy 
pianos would fahor. It tune- 
tioRs faithfully in tho heat of a 
Guatemala desert or the sub- 
zero and rare atmospheres of 
mountain heights in winter. 
No wonder 40% of all U. S. 
air mail flies in Boeing planes. 



40-B4s are available 
for immediate delivery. 

SPECIFICATIONS 

{r*rfonncirc« feirwsiilstii) 

POWER PLANT: A US lup. "Hornet." 

HlOH SPEED, IBS m.pJi.; onittlnp tpood, IIS m.pJi. Crui&oi 
hours without rufuoling. 

PAYLOAD, 4 pswuiigott, muil und buoaaao IwMiovt radio, 1870 
Ibr.; wMi radio. Ull 

II-SEOTND^TAK^Wt^ft»r^5B0-ft. run. La:^< at S7 

AH plcftes completely equipped. 


BOEING 

AIRPLANE COM PA NY 

SEATTLE. WASH. 


A division of the United Airereft and Transport Corporation 
(In Canada: Soning A 


Lircratt of Coooda, Ltd., ' 


r, S.C) 


NORTHROP 



Powered by Meoasco Buccaneer 


equipped with 

ECLIPSE 

ELECTRIC 

STARTER 

Like the vast majority of aircraft manu- 
facturers, Northrop Aircraft Corpora- 
tion presents its new Beta airplanes, 
equipped with the Eclipse Starter. 

Recognizing the vital necessity of sure, 
positive starting, the selection of Eclipse 
was assured. Another tribute to quality, 
certainty and safety! 

Eclipse Aviation Corporation 

East Orange, N. J. 

(Subsidiary of Beodix Aviation Corporation) 



Model D AiraafK Receieer U eecep- 
tkoellj light ID weight, jet nigged end 
i; it ie eeteemerj aample in design, jet bighlj een- 


Stromber^<}arlson 



Th« H«ll«r-Hawk 


America’s Only High Performance Soaring 
Plane is offered 

to tlio Sportsman Pilot 

at $1600.00 f.oJt. tbe factory with (raj7er 

HALLER-HIRTH* 
SAILPLANE CORP. 

«00 Wa^nfMn R4., $ew« H»s 
PITTSBURGH, PA. 



^ f O r m d n C C m its doss os □ high speed utility plane and 

odvonced trainer the all-metal Beta is without equol. Componion to the all-metal 
Northrop Alpho Tronsport, the Beta cruises ol better than IA2 m.p.h. ' r Northrop 
all-metal construction guoronlees sofety with this high performance. Yet this plane, 
with such pronounced sturdiness, weighs but 1135 pounds empty. The Northrop multi- 
cellular wing construction, requiring no ouxiliory brocing, and the all-metal skin stressed 
fusiloge reduces inspection, service end mointenonce to o minimum ond guorontees 
o life spon meosurobly extended over the present stondords ' ' Comfort, visibility, 
lightness of control, ond a high degree of slofaility ore olso combined to moke 
this the outstanding plane from every slondpoint. Specifieotions will be sent upon 
request. Dealers ore invited to write for information on their business letlerheods 

NORTHROP AIRCRAFT CORPORATION 

tJNITCn Ainor^D-r BiinnxxjL. 


ITED AIRPORT, BURBANK, CALIFORNIA 




NIKRTHIHH* 


601 ! 



m 


MEN4fC0 


T his ultra-medem airplane startled everyone attending the Detroit Show by 
its performance ... Cruising from Los Angeles to Detroit at 142 m.p. h., con- 
suming eight gallons of gasoline per hour at this speed and using two quarts of 
oil for the trip . . . such performance is possible only with an engine that takes 
advantage of the foremost principles of inline, inverted construction. 


THE MENASCO BUCCANEER 


MINASCO MOTORS, INC 


160 H.r. d 19TS R.r.M. 
6718 McKifitvy AvonM 


Los Anfeies, Colafomia U. S. A. 


AVIATION 
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‘ 5 , 800 ... 

PRIVATEER! 




STREHGTH 

in yourTubinG 



SERVICE 
STEEL CO. 



kMPHIBIONS, INC. 


CARDEN CITY 
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HEATH Cuts 
Flying Costs to 
Rock Ilottom 


HEATH AIRCRAFT 
CORPORATIO!^' 

DepC Nile*. MirUfaB 



RAYMOND MANUFACTURING CO. 

CORRY. PENNSYLVANIA 



ELGIN 


affords watch-like 
dependability in two 
famous aviation instruments 



ELGIN BALL BANK INDICATOR 


Reodabla at any ongl« .. .with o special damping liquid that 
hoi a nearly contKml temperature viscosity relation through- 
esA the range of temperatures that are encountered in flying. 
The case is non-metollic ond has o permanent black finish. The 
scale is marked to represent angles up to 12 degrees. The boll 
and tube ore of generous size for easy readability. Moy be 
had either luminous or non-luininous, os desired. 

Whether you're in the air or on the ground you know you’re 
right with an ELGIN. 

ELGIN AVIATION CLOCK 
Elgin Model WC — Eight>doy clock with svreep second hand. 
Specially odjusted to heat ond cold and three posihons. Front 
wind ond set. Shewn here actuol size. Affords unfailing accu- 
racy during all your hours of flying. 

ELGIN NATIONAL WATCH CO. 

A/rcreft Instrument Dnrisien 
ELGIN, ILLINOIS 
New York Ofksi SO Wssl 47th Street 
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Oo the ground less then ten mioates, tnd t repair to 
be nude before dte take-off. A simple soldering job — 
plenty of tune — if the bottle of flux hadn’t been miss- 
ing, But it was. And when they finally fiaund it, the 
time was too short fiat a decent job! 

So they starred using Kester. Tbe world’s most con- 
venient solder, because the flux is self-contained. When 
you've got the soldet, you’ve got the flux. All you do 
is apply beat, and the right amount of flux flows to the 
job. But chat's not all! Tbere’s extra in Kester. 
The purity of its metsls exceeds even the Class A 
requirements of the A. S. T. M. 
Kester Solder is absolutely 
dependable. Mikes a perfect, 
lasting bond always. Kester 
Solder Company. 4263Wright- 
wood Avenue, Chicago, 111. 
Incorporated 1899. 


Got a soUUt pnblrm? Vrito to our Indtsstrial 
Dnalopmont Dtftartmenll 


kester 


Crowds never invade the flying field that's protected by 
Cyclone Fence. No interference with planes and equip- 
ment. No public liability losses. Cyclone specializes in 
airport fencing — special types of airport fence, spedal gates 
that open wide enough for a large plane. Yout local 
Cyclone representative will be glad to explam Cvclooe 
Service to you — how we help you plan your fencing and z^e 
complete responsibility for the finished insiallarion. Investi- 
gate Cyclone’s ^jccial features and get Cyclone prices before 
you buy fence. Phone, wire or write for information. 


Qrclon.e_pence 


“No more jams 
like that! . . 
Order Kester!” 


Cyclone Fence brings many years 
of safety to your airport 


No 


danger 

here 
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S. S. WHITE Flexible Shafts solve the 
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A COMPLETE LINE 



6IVES CONSTANT TAI/TNESS 

Tub* Oil* Pcip* pffcof Piiifit** Cl—r and 
Sami PlciiM«it*d Pa p— , C l o>iy Plp- 
imnt — 1 Pop—, OU and Nitra Callulaaa 

Cf Blaiwoo4 At«s. 




IN ALL CUMATES 

•. Laaquata, VarnlatMa. A com- 
plate inatruction boob (or faetocy and 
fiald oparaton la arailabla, 

Unl«n» Union Co.y N. J» 



JV— Mm^rmwm^ 

Champ^n 


YOU KNOW HOW 
TO BUILD AIRPLANES 

WE KNOW HOW TO 
MAKE AIRPLANE TUBING 

Wa hovo doubled our copoeily for airplane tubing. 

Wa hove imtalled ipaciel aquipmant. . , and lot* 
of H . . . lolaly to enable vt to lerve the airplane 
induftry to even better odvanlago. 

So. wa eon provide you with ony type of oirplena 
tuijing you require. All mode to meet government 
requiramantx. All mode to combine light weight, 
itrangtti end dependability. 

Tubing of carban steel, Toncan iron, Nitrolley or 
ony special olloy. Tubing of any size or shop*, 
fabricated or heat treated in the most modem 
furnaces, to meet the most exacting require- 
ments. Tubing mode by the fomous SHELBY 


TUBE CO. 

onto 
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Whekb to Ply 



PRATT & WHITNEY 
“Wasp” and 

SCINTII.I.A 


AIRCRAFT MAGNETOS 

Th* Pran & Whitr>«y *50 H.P.Watp angina 
hot a neiobla racord toi dapandobla larv- 
iea in tha Army artd Navy, and hat flown 

otrabllthad air llr«at in (hit arwl foralgn 
countrlat. Two Seinlillo Aircraft Mogrvatot 
ora part of its ttandord aqulpmant Proti & 
Whltrtay, Ilka matt laodirtg aircraft angina 
bulldart, hot laamad from anparlarKa to 
dapond upon Scintilla't dapandablllty. 

SCINTILLA MAGNETO CO., Inc 

SIDNEY. N. Y. 

Csatractarf (a tka U. S. Armf aaU Nary 
( F naaMrei j at Nwrilr AvkMaa Carpaioriuwj 



PW« 


D E PE N DAB I LITY 
SI M PLICITY 
ACC E S S I B I LITY 
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Aircraft Service Directory 




. . BUILD IT RIGHT! I 


ssisa»iRS“ 


t M CtML I g iCER^ 


Airplane Covers 




UIPUME- SFIHICE tllMK 


a. o> sraciAi. t; 


STATE UNIVERSAL SAW 




STATE MFG. A ENG. CO. 


Voicephone 
Speaking Tubes 4 ^ ^ ' 


of cool, run^ 

BOWERS MFG. CO. 


STAINLESS STEEL 
TIPPED PROPELLERS 


FRISBIE 

Masnelic 

Compass 




Tke Frishit Aircraft Prsiacts Ce. 


Professional 

Services 


National 

Aircraft Engineers, Inc. 

Consultants in Aeronautics 


WASKIMCTOM, O. C. 


PATENTS — TRADE MARKS 


E W. ROBERTS, M.E. 

GuoUfM ona oa enftoM Sooltiofaofy 

( CONSULTATIONS 



Tfie 

OUTSIDE VIEWPOINT 
IS 

VALUABLE 


CONSULT 

THIS 

SECTION 
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WHERE TO FLY 



NEW LOW PRICES 
On FLYINGCoursas 

Private Pilofi Now S 304 

LtmiieO Commercial ....Now 748 

Tranaport Pilota Now 37M 

Mectaaolca Now 100 



"SKYWARD HOI" 
putt Hi* parks pictwr* 

I Plg rit In fr*nt o# yew 




EAGLE AIRWAYS 


AERONAUTIC AL EMOINBBRIMC 

DEGREE IN 2 YEARS 





To Make your Aiipert or Ryins 
school pay any dividends you re- 
auire volume — there must be some- 
thing that the eiowds assembled at 
your field will buy over and over 
again. 

SOLO SYSTEM 

solves (his problem with its four 
units which intrigue the fancy of (he 
public. Students permits not re- 
quired by Department of Commerce 
for first two stages. Present delivery 
schedule — 30 days. 

tO'irt or IVrIU/or Particularo 

SOLO SYSTEM OF FLYING 


MASTERS TEACH YOU 

The world's oldaat and ^caten firing 
romman^of dwakr a<^irti»Wn^c 
Schools. Espens teach cofutcnctioo. 
setnce, and pilocin* Write (os demila 
and we'll give ron alerter of introdnc- 
lioa to our nearest Flriog SchooL 
irs EASY TO FLY WITH 

CURTISS-WRIGHT 
FLYING SERVICE 

S-M, N«r 


L£ARN TO PLY FOR 

•xoo 


The first step in learning to fly 
is to select the right school. Let 
the "Where To Fly” section of 
Aviation help you. 


AVAITION TRAINING 

SCHOOL Lewuna Fleet 

o- w. FLYING SERvJcs'*' 



YOU CANT BEAT 
THESE PRICES 

in any approved school — 
Private Pilots Course $ 300.00 
Limited Course 795.00 

Transport-Pilots 2500.00 

WACO-F Fairchild *1-31- 
^-2 Planet with Warner, Kinnet fe 
Wright BogiDei. 

'Trentport pilom given 10 hrt. Ce-piJot 
time on Pord-Tri-Motnr Plane. 


NEPCO School of Fljdng 

anpreved iw IT. S. Oevt w 
Nanepvrl — Pilots PlrtBa a Oreond fff4iftiti 


AVIATION 


' I 

SlEARCHUGHT SeCTION 
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AVIATION 

June, mi 


Sale! 

USED AIRPLANES 

Eytry One a Bargain! 


^7000 

4000 

2000 

3000 

3750 

3500 

2250 

2000 


Newark Air Service, Inc. 


Loening Amphibian Air Yacht 


Six-PaaacBger Money-Maker 


MOTORS FOR SALE 


jm^E^AND TIRES 


TRAVEL AIR SPEEDWING 


Bellancsi Aircraft Corp. 


Closins Out Our Entire $50,000.00 Stock of 
Now and Used Airplane Engines 

and olhar Material atBarfain Pricci, Coniialinf efi 


MICHIGAN AERO MOTORS, Jackson, Michigan 


TRAVEL AIR 


A REAL BUY 

Kari-Keen Two Place, 
Side by Side Cabin Ship 


1 — Model F Waco. 

Like new $3500. 

1 — Challenger Travel- 
Air $2200. 

1— OX-5 Waco $1300. 
1— OX-5 Challenger 
$1200. 

New York Aircraft Sales 


Flying Boat For Sale 


^rietd /or mT.. 

AMPHIBIONS 

INCORPOaATED 


LoeninK Amphibian Air Yacht 


“Searchlight” 

IS 

Opportunity Advertiaing 
Taka AdTaBlaga Of It 

Rar tmlmiii Wma 

"Think SEARCHLICHT Firat" 



gC^MUCHIJCHT aaciigi@ 


Wasp — Hornet — ^Wasp 
Junior Engines 

At substantial price reductions 

Type Motor time Price 

Wasp, Series B No. 740. New $3960 

Wasp, Scries B No. 831 ISO hours 3420 

Wasp, Series C No. 1844 SSOhours 4068 

Wasp Junior No. X-22 1500 hours 1920 

Wright Cyclone R 1570 A.B. No. 9619 SO hours 
Axelson B-7, ISO hp.. No. 305 26 hours 


1000 

500 


complMcly n 


The United Airports of Connecticut, Inc. 


HARTFORD. CONN. 


NEWLY COVERED WACO 


Fokker Standard Universal 


UCENSED WACO TEN 


Special Reduced Price Sale 

New Eagierock Airplanes 

Priced Ov.OT.y Colorado with motor 
01 follow.; OX— $l«7>. OXX— «172$ 
Hi>«> A— $177$, Him £— $1S$Q 
Kiaaer K5 — $2150, Wri«j>t JS— $297$ 
Wright J«$— $912$, slio fcTCcal dem 


BECKER FLYING SERVICE 


Flying Equipment— At Bargain Prices 






. KSte?K: . 

SSSXffiS: 'MtiSHRi?!: 

R^nl.r^w! 


JOHNSON AIRPLANE & SUPPLY COMPANY 

DAYTON. OHIO 



Special! 

This Month Only 

I » 354 X) 


Szekely . 
0X9 whh all i 
OXS without i| 
0X9 whh ipitu 



Stone Propeller Co. 

Wichita, Kansas 


Two New Quick Motors 


Real Bargains 
NEW WACO-225 

might Wiag J-S motor. Total mo 
... 210 hour.. CotnpiMely r.b« 


‘ r.rw. t. KmtpmmaMm Fattim 

MA^OR L. G. MULZER 


CLOSE-OUT SALE 





These are some of the Transport Companies 
now using products marketed under this 
Trade-Mark 


Tweatj-two At the Netioaal 

Air Riicxs in Cleveland — Stanavo Aviation 
Engine Oil wua first introduced. Today it 
U in cue by more of the leading transport 
companies throngbout the Western Hemi- 
^here then any other airplane lubricant. 

Nine months ago-after exhaustive tcsls- 
Stanavo Aviation Gasoline joined its sister 

E roduet. Already it. loo, has been adopted 
y many of the IcMing transport com panics. 
From the snow-covered plains of Canada 
to the sun-drenched jnnglu of Braail. these 
products are recognised by all as depend- 
able. uniform and of highest quality. They 


STANAVO 

AVIATION ENGINE OIL 
AND GASOLINE 



STANDABI) OIL CO. OF CALIFORNIA 
m Besh Street. San Pnaeueo 
STANDARD OIL COMPANY (INDIANA) 
910 $. HiebigsD AvcBoe, Oiimco 
STANDARD OIL CO. OF NET JERSEY 
» Bmdwar. New York Chr 



Two Squadrons of Martin Planes 
Make Record Panama - Guantanamo Hop 


HAMSrON aOAOS 



Following week of strenuous ttMiteuvors 
oR PanaitM every plane arrives at 
Guantanamo on schedule. 


On 


./N TIME — not a single forced landing during 
sustained flights over the Caribbean Sea. This 
is the record of characteristically dependable per- 
formance which won acclaim for two squadrons 
of Martin Bombers as “the outstanding planes" 
of the Naval Maneuvers. 

Before leaving for Guantanamo these Bombers — 
Martin PM-1 Flying Boats — had made the long 
trip from Hampton Roads to Panama, and had 
just completed a week of intensive "warfare" 
averaging from 8 to 10 hours of flying a day. Yet, 
with no more than the usual routine inspection, 
they hopped off on a 700 mile flight across the 
Caribbean Sea. Every plane in the two squadrons 
arrived on scheduled time I 

The Glenn L. Martin Company extends its con- 
gratulations to the Navy fliers who made this 
flight successful — and is deeply gratified that in 
this gruelling rest, Martin Planes lived up to their 
reputation for dependability. 


rj/N( a mif fa, a hr/,. 



THE GLENN L. MARTIN COMPANY 

Builders of Dependable Aircraft Since 1909 * Baltimore, Maryland, U. S. A. 




^ TACOMA PUDLZC LIBRARY G', 

[ TACOHA WASH 

L- ■ ■ . 

A NEW PIONEER INSTRUMENT 


THE TELEPOINT 


COMPASS 


W * ^ 


A SIMPLE, COMPACT, RELIABLE 
REMOTE READING COMPASS 

The Pioneer Telepoint Compass is so 
simply and ruggedly constructed that it 
will operate foi several hundred hours 
without attention of any kind. It is so 
compactly constructed that it may be easily 
installed in wing or fuselage. No portion 
of the Magnetic Director Unit need be 
exposed to the slip stream. And although 
the compass receives its energy from the 
storage battery it has no rotating parts. 
Current consumption is less than that of 
an ordinary instrument board light. 

IT IS EASY TO STEER BY 

THE TELEPOINT COMPASS 

The right and left steering system of the 
famous Pioneer Earth Inductor Compass 
is combined in the Telepoint with the 
magnetic features of the Pioneer Straight- 
way Compass. The pilot sets the desired 
heading upon the dial of the Direction 
Controller. He then turns the plane un- 
til the hand of the Steering Indicator 



Throughouttheworld, on thousands 
of planes. Pioneer Instruments are 
helping to make modern flying safer 
and more efficient. 

comes to zero. Any deviation from the 
correct course is shown by the move- 
ment of the indicator hand to “Right” 
or “Left.” Thus the pilot need not re- 
member the heading. He simply steers 
his plane to keep the Steering Indi- 
cator hand at zero. With the Sensitivity 
Adjuster he can make the reaction of 


the indicating hand as sensitive as he de- 
sires under any flying condition. 

PIONEER — FIRST IN ITS FIELD 

The introduction of the Telepoint Com- 
pass again demonstrates Pioneer’s lead- 
ership in the aircraft instrument field. 
For complete information about this new 
instrument write for illustrated literature. 

The Pioneer Telepoinc Conmass 
consists of four major elements. They 
are (illustrated below), the Magnetic 
Director; (left to right) the Direction 
Controller, the Steering Indicator, 
and the Sensitivity Adjuster. 



PIONEER INSTRUMENT COMPANY 


INCORPORATED • • • DIVISION OF 

754 LEXINGTON AVENUE 

SOS rtMT NATIONAL. BANK SUIkOINO. OCARSOHN 


BENDIX AVIATION 

• • BROOKLYN 


CORPORATION 

NEW YORK 


• SSNDIX aUII.OINe. I-OS ANOCt.ES • 18 SACAR ST.. SAN KRANCISCO • 420 W. OOUOI.AS ST.. WICHITA • 8214 W. SMO ST.. CHICAOO 
S27 SUSSEX ST.. OTTAWA * STCRNR1.ATX 13 SCRI.IN-JOHANNISTMAL » OCNCRAL CURORCAN RCRRCSCNTATtVE. M. CAt.OERARA. 4T AVENUE DC SRIMONT. CHATOU S S O. FRANCS 



